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P RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 
r This appDcatibn daims the benefit of ttie fiNng date of U.S. provisional patent 

application serial rHimber 60/212,359. attorney docket nuntber 25791.38, filed on 
r. 5 June 19, 2000, the disclosure ofwhich is incorporated herein 

This application is a continuation-in-part of the followlrig co-pending patent 
p applications: (1) U.S. utility patent application serial no. 09/454,139. attorney dodiet 

no. 25791.3.02, filed on 12/3/1999, which claimed the l)enefit of the fiOng date of 
P U.S. provisionai patent applica&m no. 60/111,293, attorney dodcet no. 25791.3, 

10 filed on 12/7/1998;.(2) U.S. utHty patent application serial no. 09/5t0,913, attorney 
^ dodcet no. 25791.7.02, filed on 2/23/2000, which claimed the beneHt of the filing 

date of U.S. provisional application ho. 60/121.702, filed on 2/25/1999; (3) U.S. 
^ utility patent application serial no. 09/502,350. attorney dodcet no. 25791.8.02, filed 

on 2/10/2000, which daimed the benefit of the filing date of U.S. provisional 
^ 15 application no. 60/119,611, attorney docket no. 25791,8; (4) U.S. utility patent 

application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 

11/15/1999, which claimed the benefit of the filing dale of U.S. provisional 

application no. 60/108.558, attorney docket no. 25791.9; filed on 11/16.1998; (5) 

U.S. provisional patent application no. 60/183,546, filed on 2/18/2000; (6) U.S. utility 
r 20 patent application no. 09/523,460, attorney docket no. 25791.11.02, filed on 

3/10^2000, which dahned the benefit of the filing date of U.S. provisional applicatton 
r no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent application no. 09/512.895, 

attorney docket no. 25791. 1Z02, fled on 2/24/2000, which daimed the benefit of 
r- the filing dates of U.S. provisionai applicatton no. 60/121,841, attomey docket no. 

25 25791.12, filed on 2/26/1999 and U.S. provistonal applicafion no. 60/154,047, 

attorney docket no. 25791.29, filed on 9/16/199i9; (8) U:S. utility applicatton no, 

09/51 1,941, attomey docket no. 25791.16.02, filed on 2/24/2000. whteh daimed the 
p. benefit of the filing date of U.S. pro^^istonal serial no. 60/121,907, attomey docket 

no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent application no. 09/588,946, 
^ 30 attomey docket no. 25791 .17.02, filed on 6/7/2000, which daimed the benefit of the 

filing date of U.S. provisional patent application serial no. 60/137,998, attomey 

docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent application no. 
r 09/559,122. attomey docket no. 25791.23.02, fited on 4/26/2000, which claimed the 

benefit of the filing date of U..S. provisional application no. 60/131.106, attomey 
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docket no. 25791.23, ffled on 4/26/1999. Applicants Inoorpoiate by reference the 
disclosures (rf these applications. 

This applicatipn is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146,203, atlbmey docket no. 25791.25. filed 
5 on 7/29/1999; (12) U.S. provlstonal application no. 6W143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent appUcatton seilal no. 
6(yi62,67i; attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. proyii^lohai 
appBcatton no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791,37. 
10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disclosures of these applications. 

Background of the Invention 
This invention relates generally to wellbore casings, and in particular to 
15. vvellboie casings that are formed using expandable tubular members. 

ConventtonaNy, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the boiishofe wall and to prevent 
undesired ouUkiw of driUing fluM Into the formation or inflow of fiuki ftom the 
fonnation into the borehole. The borehole is drilled in intervals whereby a casing 
which is to be instaOed in a kiwer borehote interval is kiwered through a prevkMisly 
installed casirig of an upper borehofe interval. As a consequence of this procedure 
the casing of the kiwer interval is of smaiter diameter than ttie casvig of the upper 
inten^l. Thus, the . casings are in a nested anangement with casing diametere 
decreasnig In downward direction. Cement anrMjIi are provided between the outer 
surfaces of Oie casings and ttw borehole waH to seal the casings fhwi the borehole 
wall. As a consequence of tiiis nested anangement a relatively laige borehole 
diameter is required at the upper part of ttie wellbore. Such a large boiehde 
diameter involves increased ooste due to heavy casing handling equipment, large 
drill bits and increased volumes of driHing fluid and drill cuttings. Moreover, 
increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drilled in the course of ttie well, and the large vojume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of ttie 
limitations of the existing procedures for forming wellbores. 



Summary of the Invention 
According to one aspect of the present Invention^ a method of coupling an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
5 structure, anchoring the tubular member to the preexisting structure, axially 
displadng the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting stmcture provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting staicture, and axially displacing the expansion 
cone relatiye to the tubular member by pulling the expansion cone through the 
tubular member. The tubuteir member includes: an annidar member, including: a 

15 waH thickness that varies less than about 8 %. a hoop yield strength that varies less 
than about 10 %. Imperfections of less than about 8 % of the wall thickness, no 
failure for radial expahstons of up to about 30 %, and no necking of the walls of the 
arviular member for radial expansions of up to atx)ut 25%: 

According to another aspect of the present inventton, a method of coupling a 

20 tobular menrtber to a. preexisting structiro Is provMed that Includes Injecting a 
lubricating fiukt Into the preexisting structure, positioning the tubular member and an 
expanston cone witiiin the preexisting structure, anchoring the tubular member to 
tiie preexisting structure, and axially displacing the expansion cone relative to Vie 
tubular niember by pulling the expansion cone through the tubular nriemben 

25 According to anottier aspect of tiie present invention, a method of coupling 

an expandable tubular number to a preexisting structure is provided that includes 
positioning the expandable tubular m6mt)er and an expanston cone within the 
preexisting structure, anchoring the expandable tubular mehiber to the preexisting 
structure and axially displacing the expansion cone relative to the expandable 

30 tubular member by pulling the expansion cone tiirough ttie expandable tubular 
member. The expandable tubular nnember includes: a first tubular member, a 
secorid tubular member, and a threaded connection for coupling the first tubular 
member to Uie second titular member. The ttireaded connection includes: one or 
more sealing mertibers for sealing the interface between the first and second tobular 

35 members. 



According to another aspect (rf ttie present invention, a method til coupling 
an e)qpandat>le tutnilar memt)er to a preexisting stnidure is provided that Includes 
positioning the expandat>le tubular memt>er and an expansion cone within the 
preexisting structure, anchoring the expandjsble tubular member to the preexisting 
stnjcture, and axially displacing the expanstoh cone relative to the expandable 
tubular member by pulHng the expansion cone through the expandable tubular 
memt^er. The expandable tubular member includes a plurality of tubular members 
having threaded portions that ^re coupled to one another by the process of: coaling 
the threaded portions of ttie tubular members v^th a sealant, coupling the threaded 
porttons of the tubular members and curing the sealant 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting stmcture, anchoring 
the tubular member to the preexisting stmcture, and axially displacing the expansion 
cone relative to the tubular niember by pulling the expansion cone through the 
expandable tubular member. The tubular member Includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

' According to another aspect of the present invention, a method of coupling a 
tubular member to a preexis^tlng structure is provided that includes positioning the 
expandable tubular member and an expansion cone wMiin the preexisting structure, 
anchoring the expandable tabular member to the praexisting stmcture, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion oone through the expandable tubular member. The tubular member 
includes one or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture Is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting stmcture, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
Includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealirig element, and a second preexpanded 
portion coupled to the intermediate portion. 



According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that indiides posilionlhg the 
expandable tubular member and an expansion cone withir) the preiexisting structure, 
anchoring the expandable tubiular member to the preexisting structure, and axially 
5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expanston cone through the expandable tubular memt>er by applying an axial 
force to the expansion cone. The axial force includes: a substantially cohstant axial 
force, and an increased aMai force. 

According to another aspect of the present invention, a method of coupling a 

10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone v^ih the preexisting structure, anchoring 
the tubular nnember to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular menri)er by pushing and pulling the 
expansion cone through the expandable tubular member. 

15 According to another aspect of the present irwention, a method of coupling a 

tubular merrAer to a preexisting structure is provided that b^dudes positioning the 
tubular member and an expansion cone within the preexistbig structure, anchoring 
the tubular member to the preexisting structure, axially displacing the expanston 
cone relative to the tubular member by pulling the expansion odne through the 

20 expandable tubular member, and injecting a cuiiable fluidic sealing material between 
the tubular member and the preexisting structure prior to axially displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preeidsting structure is provided that includes 

25 positioning the tubularmember and an expansion cone within the preexisting 
structure, anchoring the tubular mewSaer to the preexisting structure by increasing 
the size of the expansion cone, and axially displacing the expansion cone relative to 
the tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 

30 tubular niember to a preexisting structure is provided that includes positioning the 
tubular nriember and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preidxisting structure by heating a portion of the tubular 
menriber, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. 
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According to another aspect dr the present invention, a method of coupling 
an ttcpandable tubular member to a preexisting stnicture is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure, positioning the anchoring device above the 
5 expansion cone, andioring the expandable tubular member to the pree}d8ting 
structure using the anchoring device, and axialty displacing the expansion cone. 

AccOTHng to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that bidudes 
positioning the tubular member and an expansion cone within the preexisting 
10 stnjcture, explosively anchoring the tubular member to the preexisting structure, and 
axialiy dispiadng the expansion cone relative to the tubular rnember. 

Accordirig to another aspect of the present invention, a method of coupling 
an expandable tubular Id a preexisting stnjcture is provided that includes fixing the 
position of m expansion cone within the preexisting structure, driving the 
15 expandable tutxjlar men4)er onto the expansion cone In a first directton, and axially 
dlspiadr^ ttie expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are different. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, rslesising the resilient anchor, and axially displacing the 
expansion cone VMthin the expandable tubular nriember. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting Structure, and anchoring the expandable tubular member to the 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present Invention, a method of coupling 
30 an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular membjer and an expansion cone into the preexisting^ 
structure, placing a quantity of a fluldic rnaterial onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structuns, and 
axially displacing the expansion cone. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion oon^ into the 
preexisting structure, anchoring the expandat>le tubular member to the preexisting 
5 structure by injecting a quantity of a tiardenat)le fluidic material into the preexisting 
structure, at least partially curing the hardenable fluidic sealing material, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

10 placing the expandable tubular member and an expansion cor\6 within the 
preexistihg structure and applying an axial force to the expandable tubular member 
in a downward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting strupture Is provided that includes 

15 placing the expandable tubular member and an expansion corie within the 
preexisting structure, injecting a quantity of a first fluidic material having a first 
densi^ into the region of the preexisting structure outside of the expandable tubidar 
member, and Injecting a quantity cf a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone. 

20 The seooruJ density is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexistihg structure is provided that includes 
placing the expandaUe titular ntember and an expansion cone into the preexisfing . 
structure, anchoring the expandable tubular member to the preexisting structure, 

25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular membier below the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular memt)er and an expansion cone into the preexisting 

30 structure and applying an axial force to the expandable tubular memt)er. 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular member to the preexisfing structure, and an expansion cone movafcrty 

35 coupled to Uie expandable tutiular member and adapted to radially expand the 

7 



expandable tubular member, including: a housing Including a tapered first end and a 
second end, one or more grooves fonned In the outer surface of the tapered first 
end, and one or more axial now passages fluidldy coupled to the grooves. 

According to another aspect of the present inventloh, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
mdvably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tLA>uiar member includes: an 
annular member, having: a wail thickness that varies less than ahMit 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no failure for radial expansbns of up to about 30 %, and no 
necking of the walls of the annular member for radial expanstons of up to about 
25%. 

According to another aspect of the present invention, an apparatus for 
coi4>ling an expandable tubular nnember to a preexisting structure is provided that 
includes an e)(pandable tubular member, an anchoring device adapted to couple 0ie 
mpandaUe tubular member to the preexisting structure, and an expanston cone 
movably cqifpled to ttm expandable tubular member and adapted to radially expand 
the expandable tubidar member. The expandable tubular member Includes: a fbrst 
tubular member, a second tubular member, and a threaded connection for ooMpHng 
the first tubular member to the second tubular member, the threaded oonnedton 
including: one or more sealing members fbr sealing the in^rbce between the first 
and second titular members. 

According to another aspect of the present iriventlon, an apparatus fbr 
coupling ah expandable tubular member to a preexisting structire Is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes; a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present inventton, an apparatus for 
coupling an expandable tubidar member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expanston cone 



movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity- 
of a sealant within the threaded portions of the tubular members. 
5 AccordinQ to another aspect of the present Invention, an apparatus for 

coupling an expamlable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
nrtovably coupled to the expandable tubular WBrnbsr and adapted to radially expand 

10 the expandable tubular member. The expandable tutxilar member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the interface between the tubular member and the 
preexisting stmcture. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting stmcture is provid^ that 
includes an expandable tubutar member, an anchoring device adapted to couple the 
expandable tubular member to the premisting structure, and an expansion cone 
movably coupled to the expandable tubular meml>er and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubuter member to a preexisting stnicture is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular memt)er. The expandable tubular member includes: a first 
preexpanded portion, an Intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexistinig structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, an expansbn cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tiinilar member, and a valveable fluid passage coupled to the 
andhoring device. 

According to another aspect erf the present invention; an apparatus for 
coupling an expandable tubular member to a preexisting stmcture is provided that 
includes a first support member, a .second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
. device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring device is positioned 
above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member; a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to me second support member adapted to couple the 
expandable tubular member to the preexisting staicture. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 
member/ and an expandable tubular member coupled to the expansion cone. 

According to artother aspect of the present Inventidn, an apparatus for 
coupling an expandable tubular mmiber to a preexisting structiro is provided that 
todudes a si4>port member, an e)q>andabie expansfon cone coi4)led to the support 
member, and an expandable tubular member coupled to the expandable expansfon 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone including one or more 
shape m^nory metal inserts, and a heater coupled to the support member in 
opposing relation to the shape memory metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provided ttiat 
includes a support member, an expansfon cone coupled to the support member, an 
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mpandaUe tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tubular mennber. 

Acccyding to another aspect of the present invention, an e9q;>andable tubular 
meniber is provided that includes: an expandable tubular body, one or more resilient 
5 panels coupled to the expandat>le tubular body, and a release member releasably 
coupled to the resilient panels adapted to controlidbty release the resillont panels. 

According to another aspect of the present invention, an apparatus for 
coupling an e)q>andabie tubular memt)er to a preexisting structim is provided that 
includes a support member, an expansion cone coupled to the support member^ an 
10 expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubuia^ memt)er. Including: one or more spikes 
pivotaHy coupled to the expandable tubular member for engaging the preexisting 
structure. 

According to another aspeict of the present invention, an apparatus for 

15. coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandon cone gou[^ to the support member, an 
expandable tubular member coupled to the ncpandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotally coupted to the expandable tubular member. 

20 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expanston cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone, including: a slotted 
portion provided at one end of the expandable tubjular member. 

25 According. to another aspect of the present invention, an apparatus for 

coupling an expandable tubular memt>er; to a preexisting structure Is provided that 
Includes a support member, an expansion cone, an expandable tubular member 
coupled to the expansion cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular member, and 

30 a mass coupled to the end portion of the expandable tubular member. The weight 
of the mass is greater than the yield strength of the expandable tubular member. 

. According to another aspect of the present invention, an apparatus for 
coupling an expandable, tabular midmber to a preexistihg structure Is provkled that 
includes e support mernber Including a fluid passage, an expansion cone coupled to 

35 the support member, an expandable tubular member coupled to the expansion 
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cone, a slip Joint coupfed to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamt>6r coupled to the fluid passage, the fluid chamber defined by the 
Interior portion <rf the expandable tubular member between the expansion cone and 
the end plate. 

According to another aspect of the present invention, a method of coupling a 
tubtdar member to a preexisting staicture is provided that includes positioning the 
tubutar member and an expansion cone within the preexisting structure, axialty 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular mmiber. 

According to another aspect of the present invention, an apparatus is 
provided that includes a tubular member coupled to a preexisting structure. The 
tubular member is coupled to iha preexisting stmcture by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
structure, axially displacing the expansion cone, removing the expansion cone, and 
applying direct radial pressure to the tubutar member. 

Brief Descr^tion (rf the Drawings 

FIG. 1a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular memtmr within a weilbore 
casing. 

FIG. lb is a ftagmentary cross-secUonal illustration of the apparatus of FIG. 
la after anchoring the expandable tubular member of the apparatus to the weilbore 
casing. 

FIG. 1c is a fragmentary ooss-sectional illustration of the apparatus of FIG. 
1 b after initiating the axial displacement of the expansion cone. 

FIG. 1d is a, fragmentary cross-sectional illustration of the apparatus of FI& 
1b after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-secHonal illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
member. 

FIG. If is a fragmentary crc^-sectional illustration of the apparatus of FIG. 
ie after the decoupling of the anchoring device of the apparatus from the weilbore 
casing. 
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FIG. 1g is a fragmentaiy cro8&-sediora illustration of the apparatus of FIG. 
1jf after the ramoval of the ariohoring device of the apparatus from the weilbore 
casing. 

FIG. 2a is a fragmentery cross-secUonal illustration of the placermnt of an 
5 entf>odinient of an apparatus for expandmg a tubular memt>er within a wellt)pre 
casing and an open hole in a sut)terranean fomiation. 

FIG. 2b is a fragntentary cross-secUonat illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular nnember of the apparatus to the open 
hole. 

10 FIG. 2c is a fragmentary cross-sectional illustiBtion of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragrhentary cross-sectionai lllustFation of the apparatus of FIG. 

2b after Initiatlhg the axial displacement of the expansion cone by pulling on the 

expansion cone and also by Injecting a preissurized fluid below the expansion cone. 
1 5 FIG. 2e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 

2c and 2d after the completion of the radial expansion of the expandable tubular 

member. 

FIG. 2f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2e after the decoupling of the anclx>ring devtoe of the apparatus from tt^ 
20 FIG. 3a is a fragmentary cross^secHonai illustration of the placement of an 

embodiment of an apparatus for expanding a tubular member within a weilbore 
casing. 

FIG. 3b is a fragmentary cross-secHorial illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the weilbore 
25 casing. 

FIG. 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
. 3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentery cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 
30 FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 

shock absorbing system for use in the apparatus of FIGS. 1a to 3d. 

FIG. 5 is a cross-sedional illustration of an embodiment of a coupling 
arrangennient for use in the expandabte tubular members of the apparatus of FIGS. 
latoSd. 
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FIG. 6 is a cross^ectlonal illustration of an embodiment of an expandat)le 
tubular member having a slotted lower section for use in the apparatus of FIGS, la 
to3d. 

FIG. 7 is a crose-sectional illustration of an embodiment of an expandable 
tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS. 1a to 3d. 

FIG. 8 is a cross-eectional illustration of an embodiment of an expandable 
tubular member having a slotted upper secfon for use in the apparatus of FIGS, la 
to3d. 

FIG. 9 is a graphical illustration of an embodiment of a method of app^ng an 
axial force to the expanston cones of the apparatus of FIGS. 1 a to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casirtg. 

FIG. 1 0b is a fragmentitry cfoss-secUonai illustration of the apparatus of FIG. 
10a during the injection of a non-hardenable fkiidic material into and oat of the 
apparatus. 

FIG. 10c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10b during the Injection of a hardenable flutdic sealing material into and out of the 
apparatus. 

FIG. lOd is a fragmentary cross-sedionai illustration of the apparatus of FIG. 
10c after the placement of a valve closure elemcKit into the valve passage of the 
anchoring device of the apparatus. 

FIG. 1(to is a fragmentary ooss-secHonal illustration of the apparatus of FIG. 
lOd after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. lOf is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOe after initiating the axial displacement of the expansion cone. 

FIG. lOg is a fragmentary ooss-secUonal illustration of the apparatus of FIG. 
lOe after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. ibh is a fragrpentary ooss^ctional illustration of the apparatus of 
FIGS. lOf and lOg after the completion of the radial expansion of the expandable 
tubular member. 
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FIG. lOi is a fragmentary cross-sedkmal illustration of the apparatus of FIG. 
lOh after the decoupling and removal of the anchoring device of the apparatus from 
the wellt>ore casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an aftemative 
emtiodiment of an apparatus for coupling an expandable tubular member to a 
preexisting stmcture. 

fig: lib is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 1c is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
11b aRer initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragnfientary cross-sectional illustration cf the apparatus of FIG. 
11c after stopping the axial displacement of the mpansion cone prior to deactivating 
the .anchoring device. 

FIG^ lie is a fragifnentary cross-sectional IHustration of the apparatus of 
FIGS, lid after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
l ie after hitiaiing the dxial displacement of the expansion cone and the deactivated 
anchoring device. 

FIG. 1 1g is a fragmentary cross^ectlonal illustration of the apparatus of FIG. 
1 1f after the completion of the radial expansion 6f the expandable tubular memt)er. 

FIG. 12a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular nnember to a 
preexisting structure positioned within a welibore. 

FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular member to the wellbora casing. 

FIG. 12c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12b after initiating the axial displacement of the expandable expansion cone. 

FIG. 12d is a fragmentary cross-secttonal Illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling qn expandaUe tubular merriber to a 
preexisting structure positioned within a wellbore. 
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FIG. 13b is a fragmentary cross-sectipnal illustratton cf the apparatus of RG. 
13a after activating the shape memory metal Inserts in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 1 3c is a fragmentary cross-secbonat illustration of the apparatus of FIG. 
13b after initiating the axial displacement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustratfon of the apparatus of RG. 
1 3c after convleting the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sec^onal illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellborB casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the wellbore casing. 

FIG. 14c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating the axiat displaoement of the expandable tubular member towards 
the expansion oone. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c aftiefr radially expanding the end of the expandable tubular membier onto the 
expansion cone. 

FIG. 146 is a fragmentary cro^seclional illustration of the apparatus of FIG. 
14d after decoupling the pacicer from the wellbore casi 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member; 

FIG; 14g is a fragmentary cross-sectional illustratton of the completion of the 
radial expansion of the expandable tubular rmmber. 

FIG. 15a Is a fragmentary cross-secKonal illustration of an alternative 
embodiment of an apparatus for coupling an expandable tid:>ular member to a 
preexisting stmcture posiUcmed within a wellbore. 

FIG. ISb is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
1 5a after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary ooss-secttonal illustration of the apparatus of FIG. 
15b after initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragmentary cross-sectional illustration of the apparatus qf FIG. 
15c after completion of ttie radial expansion of the expandable tubular member. 

> 
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FIG. 16a is a top' view of ah embodiment of a resilient anchor for use in the 
apparatusof FIG. 15a. 

FIG. 16b Is a top view of the resilient anchor of FIG. 16a after relmsing the 
ooHed resilient member. 
5 FIG. 17a Is a top view of an alternate embodiment of a resilient anchor for 

use In the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a Is a fragmentary cross-sectional top view of an alternate 
1 0 embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary ax>ss-sectional top view of the resilient anchor of 
FIG. 1 8a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member including one or rnore resilient panels. 
15 FIG. 19b Is a cross-secfonal view of the expandable tubular member of FIG. 

19a. 

FIG. 1 9c Is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a Is a fragmentary cross-sectional Illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
20 preexisting structure poisoned within a wellboTB. 

RG. 20b is a fragmentary cross-secHbnal Illustration of the apparatus of R6. 
,20a after coupling the anchor to the wellt)orB casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after Initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a ^mentary cross-sectional illustration of the apparatus of FIG. 

20c after completion erf the radial expansion of the expandable bjbular member. 

FIG. 21a is an illustration of an embodiment of the ieinehor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spikes. 

FIG. 22a is ari illustration of an alternative embodiment of the anchor of the 
apparatus of FIG: 20a. 

FIG. 22b is an fflustratton of the anchor of FIG. 22a after outwardly extending 
the splices. 
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FIG. 22c is a cross-sedional Illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-secHonai illustration of an attemative 
enit)odiment of an apparatus fbr coupling an expandable tubular rnember to a 
preexisting structure positioned within a wellbore. 

FIG. 23b is a fragmentary cross-sectional illustration of the iapparatus of FIG. 
20a after irijecting a quantity of a hardenable fiuidic sealing material into the open 
hole wellbore 8ectk)n proximate the lower section of the expandable tubular 
member. 

FIG. 23c is a fragmentary cross-sectipnal illustration of the apparatus of FIG. 
23b aStor penfnitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary crbss^secOonal illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23d after oompietiori of the radial expansion of the expandable tubular member. 

Fia 24a is a fr^mentaiy cross-secHonal illustration of an attemative 
embodiment of an apparatus and method fbr coupling an expandable tubular 
member to a preexisting structure positioned within a welllxm casing and an open 
hole wellbore section. 

FIG. 24b is a fragmentary cross-sectional illustration of tlie apparatus of FIG. 
24a after releasing the packer. 

HG. 24c is a ftfagmentary cross-sedional illustration of the apparatus of FIG. 
24b after extruding the exfMindable, tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-«»clional illustration of an alternative 
entfxxiiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting stnicture positioned witMn a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
member having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular rnember. 

FIG. 2Sc is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of the expansion cone. 
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FIG. 26a i$ a fragmentary cross-sectionai illustration of an alternative 
embodiment oT an apparatus and method fcMr coupling an expandat>le tubular 
member to a preexisting structure. 

Flo. 2Bb is a fragmentary cross-sectional illustaation of the apparatus of FIG. 
5 26a after the initiiation of the radial expansion process. 

FiG. 26c is a fragmerrtary cross-sectional illustration of the completion of the 
radial expansion process using the apparatus of RG. 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupling an expcmdable tubular to a preexisting structure. 
10 FIG. 28 is a cross-secUonaf illustratidn of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 

/ FIG. 29 is a cross-sectional illustration of the subsequent application of radial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

15 A method and apparatys fbr coupling tubular members to a preexisting 

structure is provided. In a preferred errdmdiment, the tubular members are coupled 
to the preexisting structure by riKiially expanding the tubular members into contact 
with the preexisting structure. In a preferred embodiment, the tubular members are 
radially expanded by anchoring one end of the tubular members to the preexisting 

20 stricture and then pulling an expansion cone through the tubular members. In this 
manner, the tubular members are radidlly expanded and coupled to the preexteting 
structure. 

Referring initially to FIGS, la, lb. 1c, id, 1e. If and 1g, a preferred 
embodiment of a nr^ethod and apparatus fbr coupling an expandable tubuteir member 
25 to a preexisting structure will be described. Referring to Fig. la. a wellbore casing 
100 is positioned within a subterranean formation 105. The wellbore casing 100 
may be positioned in any (»1entation from the vertical direction to the horizontal 
direction. The wellbore casing 100 further Includes one or more openings 110 that 
may have been the result of unintentional damage to the wellbore casing 100, or 
30 due to a prior perforation or fracturing operation perfomied upon the sunounding 
subtennanean formation 105. As will be recognized by persons having ordinary skill 
k\ the art, the openings 110 can adversely affect the sutisequent operation and use 
of the wellbore casing 100 unless they are sealed off. 

In a prefenred embodiment, an apparatus 115 is utilized to seal off the 
35 openings 110 In the wellbore casing 100. More generally, the apparatus 115 is 
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preferably utilized to form or repair welibore casings, pipelines, or structural 
supports. 

The apparatLm 1 15 preferat>ly includes a first support memt)er 120. a second 
support memt>er 125. an expansion cone 130. an anchoring device 135, and 
expandable tubular member 140, and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface locatton. The first support member 120 is further coupled to the anchoring 
device 135. The firrt support member 120 is preferably adapted to convey 
pressurized ffuWic materials and/or electrical currerit and/or communication signals 
from a surface location to the anchoring device 135. The first support member 120 
may, for example, be conventional commeroally available slick wire, braided wire, 
coiled tubing, or drilling stodc material. * 

The second support member 125 is preferably adapted to be coupled to a 
surfece location. The second support member 125 is further coupled to the 
expansim cone 130. The second support member 125 is preferably adapted to* 
pemnit the expansion cone 130 to be axiatly displaced relative to the fbst support 
member 120. The second support member 125 may. for example, be conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

The expanston cone 1 30 is coupled to the second support rnenhber 125. The 
expansion cone 130 is preferably adapted to radially cixpand the expandable tubular 
member 140 when the expansion cone 130 is axiaOy displaced relative to the 
expandable tubular menriber 140. In a preferred embodiment, the expansion oone 
130 is provided substantially as disctosed in one or more of the following: (1) U.S. 
utility patent appBcation serial no. 09/454,139. attorney docket no. 25791.3.02. filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
applicatton no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, whteh dainted the benefit of the filing date of U.S. provisional 
applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appficatlon 
serial no. 09/502.350. attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal application ho. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. ' 
attomey docket no. 257919.02, filed on 11/15/1999. which claimed the benefit of 
the filing diate of U.S. provislmai appltoation no. 60/108,558, attomey docket no. 
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25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. wtiich claimed the benefit of the fifing dgte of 
U.S. provisionai appfication no. 60/124,042. filed oh 3/11/1999; (7) U.S. utyity patent 
application no. 09/512.895, attorney dodcet no. 25791.12.02. filed on 2/24/2000, 
which claimed the t>enefit of the filing dates of U.S. provisional applicatiorv no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S, utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney dodcet no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/688.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
whk^ claimed the ben^ of the fiiir^ date of U.S. provisionai patent application 
serial no. 60/137.998; attorney docket no. 25791.17, filed on 6/7/1999; (10) U S. 
utility patent appHcatton no. 09/559,122, atlDmey docket no. 25791.23.02. filed on 
4/28/^)00. which cteumed the benefit of the fiyhg date of U.S. provjskinal applicatkNi 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provtekNtal applicatkm no. 60/146,203, attorney decket no. 25791.25, filed on 
7/29/1999; (12) U.S. pravistonal applicatton no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisionai patent application serial no. 
60/162.671. attorney docket no. 25791,27, filed on 11/1/1999; (14) U.S. proviskinal 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (IS) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attcxney docket no. 25791.39. filed on 11/12/1999. tiie disdosures of whk:h are 
incorporated herein by reference. 

The anchoring .device 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 and ttie wellbore casing 100. in this manner, the 
anchoring devtee 135 preferal}iy controllably anchors the expandable tubular 
member 140 to the weHbone casing 100 to ^diitate the radial expansion of ttie 
expandable tubular member 140 by the axial displabement of the expansion cone 
130. In a preferred embodiment, the anchoring device 135 Indudes one or more 
expandable elennents 150 ttiat am adapted to controllably extend from the body of 
the anchonng device 135 to engage both ttie expandatde tubular member 140 and 
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the wellbore casing 100. In a preferred embodiment, the expandable elements 150 
are actuated using flulcfic pressure. In a preferred embodiment, the anchoring 
device 135 Is any one of the hydrauilcally actuated pack0rs commerciaity available 
from Halllburtcm Energy Services or Baiker-Hughes.' 
5, The expandable tubular member 140 Is removably coupled to the expansion 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodbnent, the expandable tubular member 140 Includes one or more 
anchoring windows 155 for pemnit^ the expandable elements ISO of the 
anchoring de^ 135 to engage the wellbore casing 100 and the . expandable 
tubular member 140. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a lower section 160. an intermediate se(^n 165. and an upper section 
170. In a prefaned embodiment the lower section 160 includes the anchoring 
windows 155 In order to provide anchoring at an end portion of the expandable 
tubular mender 140. In a preferred embodiment, the wall thickness of the lower and 
intermediate sections. 160 and 165. are less than the wall thickness of the upper 
section 170 in order to optlmaHy couple the radially expanded portton of the 
mpandable tubular member140 to the welbore casing 100. 

In a preferred embodiment, the jmpandable tubular member 140 Is further 
provided siAstantially as disckned in one or more of the fbikiwing: (1) U.S. utility 
patent appttoatkm serial no: 09^54.139. attorney docket no. 25791.3.02, filed on 
12^1999. which claimed .tt)e benefit of the ffling date of U.S. provlstonal patent 
application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provlstonal 
appBcatlon no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applk»tk>n 
serial no. 09^2.350, attomey docket no. 25791.8.02, filed on 2/10/2000. vwhich 
claimed the benefit of the filing date of U.S. provlstonal appOcation no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108.558, attorney docket no. 
^91.9, filed on 11/16.1998; (5) U.S. provfelonal patent applicatton no. 60/183.546. 
fited on 2/18/2000; (6) U.S. utility patent appHcation no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the bmefit of the filing date of 
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U.8. provisional appOcation no: 60^124.042, fiied on 3/1 1/1999; (7) U.S. utHit/ patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applteation no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applkatton no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, whkdi claimed the beneSl of the filing date of U.S. provistonai serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent . 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on Jime 7, 2000, 
which claimed the t)enefit of the filing date of U.S. provisional patent application 
serial no. 60/137,098, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed ttw t>enefit of the filing date of U.S. provisional applicatibn 
no. 60/131.106, .attorney dodcM no. 25791.23, filed on 4/26/1999; (11) U.S. 
provislonal appUcatton no. 60/146.203. attorney docket na. 25791.25. filed on 
7/29/1999; (12) U.d. prDvi8k)nal applteation no. 60/143.039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provlslonal patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U;S. provistonai 
appiteatton no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonai patent iqspHcatton no. 60/159.033. attorney docket na ^91.37. 
filed on 10/12/1999; and (16) U S, provistonai patent appilcatton no. 60(165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The sealing memisers 145 are coupled to the outer surface of the upper 
portion 170 of the expand£d>le tubular member 140. The sealing members 145 are 
preferably adapted to engage and flukfidy seal the interfece between the radially 
expanded expandable tubular member 140 and the wellbore casing 100. In a 
preferred embodiment, the apparatus 115 includes a plurality of sealing members 
145. In a prefen^d embodiment, the sealing members 145 surround and isolate the 
opening 110. ' 

As illustrated in FIG. la, the apparatus 1 1 5 is preferably positioned within the 
wellbore casing 100 with the expandable tubidar member 140 poslttoned in 
opposing relation to the opening 110., In a preferred enrdKxJimerit. 0ie apparatus 
lis includes a plurality of sealirig members 145 that are poslttoned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular member 140 optimally fluidicly isolates the opening 110. 

As illustrated in FIG. lb. the apparatus 115 is then Anchored to the welibore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
5 anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the conesponding anchoring window 155 in 
the expandable tubular member 140 into intimate contact with the welibore casing 
100. In this manner, the lower section 160 of the expandable tubular member 140 Is 
removably coupled to the welibore casing 100. 
0 in an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space beh^/een the unexpanded portion of the tubular 
member 140 and the weHbore casing 100. The compressible cement and/or epoxy 
is then permitted to at toast parOaily cure prior to the Initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 
around the tubular member 140. 

As illustrated in FIG. ic VhB eocpansion com 130 is then axially displaced by 
applying an axial fome to the second support member 125. In a preferred 
embodiment, the axial displacement of thb expansion cone 130 radially expands the 
expandable tubular nnember 140 into infirnate contact with the walls of the welibore 
casing 100. 

In an aKemative embodiment as illustrated in FIG. Id, the axial 
displacenrvent of the expansion oone 130 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 120 and the 
second support mcwiber 125. in this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 130 using the pressurized fluidic material, 
in this manrier, a temporary need for increased axial force during the radial 
expansion process can be easily satisfled. 

As illustrated in FIGS. 1e. If, and 1g. after the expandable tubular member 
140 has been radially expanded by the axial displacernent of the expansion cone 
130. the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the welibore casing 100. 

As IHustFated in FIG. 1g, in a preferred en^iment. the opening 110 in the 
weHbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair qr fomn wellt)ore casfrigs. pipelines, 
and structural supports. 

Referring to FIGS, 2a. 2b, 2c, .2d. 2e and 2f, an altematlve emlKxliment of a 
method and apparatus for coupling an expandable tubular member to a preexisflng 
stRjcture wiir be described. Refem'ng to Fig. 2a. a wellbore casing 200 and an open 
hole wellbore secWon 205 are positioned wrthin a subtenanean fonnation 210. The 
wellbore casing 200 and the open hole wellbone section 205 may be positioned in 
any orientation from the vertical direction td the horizontal direction. 

In a prefened embodirront, an apparatus 21S is utilized to couple an 
expandable tubular member to an end portion of the wellbore casing 200. In this 
manner, the open hole wellbore sedton 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to fom or repair wellbore casings, 
p^lnes. or structural supports. 

The apparatus 215 preferably Includes a first su|^ member 220, a secorid 
si4)port member 225, an expansion pone 230, an anchoring device 235. an 
expandable tubular member 240, one or more upper sealing members 245, one or 
more lower sealing members 250, and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 
surface location. The first support member 22Q Is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical cunnent and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
may, for example, be conventional commercially available Slide wirs, braided wire, 
colled tubing, or drilling stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surface location. The second support member 225 Is further coupled to the 
expahston. cone 230. The second support member 225 is preferably adapted to 
pennit the expanston cone 230 to be axlally displaced relative to the first support 
member 220. The second support member 225 may, for example, be conventtonal 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

In an aftemative embodiment, the support member 220 Is telescoplcally 
Goupled to the support member 225, and the support member 225 is coupled to a 
surface support structure. 
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The expansion cone 230 is coupled to the second support member 225. The 
expBnskm cone 230 Is preferably adapted to ladyiy expand the expandable tubular 
member 240 when the expansion cone 230 is axially displaced relative to the 
expandable tubular member 240. In a preferred embodiment, the expansion cone 
5 230 is provided substantially as disclosed In one or more of the following: (1) U.S. 
utility patent application serial no. 09/454.139. attorney docket no. 25791 .3.02. filed 
on 12/3/1 999. which claimed the benefit of the filing date of U.S. provisional patent 
aw>lication no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02. fHed 
0 on 2/23/2000. whteh claimed the bertefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appHcation 
serial no. 09/50?.350. attorney docket no. 25791.8.02, filed on 2/10/2000. virtifeh 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 
attorney docket no. J25791.8: (4) U.S. utility patent appHcation serial no. 09/440,338. 
5, attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing data of U.S. provistonal application no. 60/106,558, attorney docket no. 
25791.9. filed on 11/16.1998: (5) U.S. proviskMial patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applkation no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. whteh claimed the benefit of ttie filing date of 
U.8. pravlslpnal appHcation no. 60/124.042, filed on 3/11/1099; (7) U.S. uUHty patent 
appHcation no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
wNch claimed the benefit of tiie ffling dates of U.S. proviskNial application no. 
60/121,841. attorney docket rio. 25791.12. filed on 2/26/1999 and U.S. pioviskmal 
application no. 60/154,047, attorney docket no. 25791.29, fifed on 9/16/1999; (8) 
U,S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which dairned the benefit of ttie filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/28/1999; (9) U.S. utility patent 
appHcation no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
whteh claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utilily patent applteatton no, 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed ttie benefit of ttie filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25701.23, fifed on 4/26/1999; (11) U.S. 
provistonal appltoation no. 60/146.203. attorney docket no. 257191.25. filed on 
7/29/1999; (12) U.S. provisional appifeation no. 60/143,039. attorney docket no. 
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25791.26. filed on 7/9A1999: (13) U.S. provisional patent application serial no. 
60/162,671, attorney dodot no. 25791.27. filed On 11A1/1999: (14) U.S. provisional 
application no. 60/159.039, attorney dodwt no. 25791.36, filed on 10/12.1999: (15) 
U.S. provisional patent application no. 60/159,033, attorney dodwt no. 25791.37, 
filed on 10/12/1999: and (16) U.S. provisional patent application no. 60/165,228, 
attorney dodcet no. 25791.39. filed on 11/12/1999, ttw disclosures 6f wtiich are 
inoorpoiated herein by reference. 

The anchoring device 235 is coupled to the first support memlwr 220. The 
anchoring device 235 Is preferat)ly adapted tp be controllat>ly coupled to the 
expandable tubular member 240 and the open hole wellbore section 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular merrdwr 240 to the open hole wellbore section 205 to fadlttate the radial 
expanskm of the expandable tubular member 240 by the axial displacement of the 
e)q>an8ion ioone 230. In a prefeired embodimeni the anchorbfig device 236 indudes 
one or more expandable elem^ 260 that are adapted to obntrollably extend ftom 
the body of the anchoring device 235 tq engage both the flexibte coupling element 
255 and the open bote wellbore secUon 205. In a pretened embodiment, the 
expandable elements 260 are actuated using fluidic piessure. in a prefened 
embodiment, the anchoring device 235 is any one . of the hydraulically actiMrted 
packers commercially avaHable from Halliburton Energy Services or Bal(«r«l^ughes. 

The expandabto tubular member 240 is removably coupled to the expansion 
cone 230. The expandable tubular member 240 is further preferably coupled to the 
flexible coupling element 255. 

In a preferred embodiment, the expandable tubular member 240 further 
includes a lower section 265, an Intemiediate section 270. and an upper section 
275. In a prefened embodiment, the lower section 265 Is coupled to the flexit>le 
coupling element 255 In order to provide anchoring at an end portion of the 
expandiable tubular member 240. In a preferred embodiment, the wall thickness of 
the lower and intermediate sections, 265 and 270, are less than the wall thickness of 
the upper section 275 in order to optimally couple the radially expanded portion of 
the expandable tubular member 240 to the wellbore casing 200 and the open hole 
welRx>re section 205. 

In a preferred embodiment the expandable tubular nrwmber 240 is further 
prpvkled substantially as disclosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
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12W1999. wMch claimed the benefit of the fillhg data of U.S. provisional patent 
application no. 6(^1 1 1^, attorney dodcet no. 25791.3. filed on 12/7/1998: (2) U.S. 
uiaity patent application serial no. 09/510,913, attorney docket no. 25791,7.02, filed 
on 2/23/2000. which claimed the benefit of the filing dab of U.S. provisionai 
5 applicatioii no. 60/121.702. fHed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney dodcet no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attomey docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 
atlonriey docket no. 25TO1.9.02, filed on 11/15/1999. w/hlch dalmed the benefit of 
10 the filing date of U.S. proviskxial application no. 60/108,558. attomey docket no. 
25791.9. filed on 1 1/16.1998: (5) U.S! provislonal patent application no. 60/183,546, 
filed on 2/18/2000: (6) U.S. utility patent applicatk»n no. 09/523,460, attomey docket 
no. 25791;11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional appiteatlon na 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
15 application no. 09^12,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
whfch claimed the benefit of the filing dates of U.S. provislonal application no. 
60/121,841, attorney dodcet no. 25791.12. filed ori 2/26/1999 and U.S. provisional 
applksalton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utiiity applicatton no. 09«11.941, attorney docket no. 25791,16.02. iRIed on 
20 2f2Ai2m, whkih daimed the benefit of the filing dale of U.S. provlskmal serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2^6/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey dociket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the fiUng date of U.S. prpvistonal patent applicatton 
serial no. 60/137,998, attomey dodcet no. 25791.17, filed on 6/7/1999; (10) U.S. 
25 utility patent application no. 09/559,122, attomey dodcet no. 26791.23.02, filed on 
4/26/2000, whfch claimed the benefit of the filing date of U.S. provisional applicfrtion 
no. 60/131.106. attomey docket no. 25791.23, filed on 4/28/1999; (11) U.S. 
provlstonai applicatton no: 60/146.263. attomey dodcet no. 25791.25. filed on 
> 7/29^1999; (12) U.S. provisional applicatfon no. 60/143,039. attomey docket no. 
30 25791.26, filed on 7/9/1999; (13) U.S. provisional patent appllcatioti serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no, 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provlskmal. patent appjicatkm no. 60/159.033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proviskMial patent applteatton no. 80/165.228, 
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attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The upper sealing members 245 are coupled to the outer surface of the 
upper portion 275 of the exparKlable tubular member 240. The upper sealing 
5 members 245 are preferably adapted to engage and fluldjdy seal the interface 
between the radially expanded expandable tubular member 240 and the welibore, 
casing 200. In a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing memt)ers 245. 

The lower sealing members 250 are coupled to the outer surfece of the 

10 upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluldidy seal the interfece 
between the radially expanded expandable tubular mentf)er 240 and the open 
welibore section 205. In a preferred embodiment^ the apparatus 215 includes a 
plurality of lower sealing members 250. 

15 The flwibte coupling element 255 Is coupled to the lower portbn 265 of the 

expandable tubular member 240. The flexibie coupling etement 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement wtthin 
the walls of the open bote welibore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 

20 weBbore section 205. In a preferred embodiment, the fle)dble coupling elenrwnt 255 
is a slotted tubutar member. In a preferred embodiment, the flexibte coupling 
element 255 Includes one or more hook elemenfs for engaging the walls of the open 
hole welibore section 205. ^ 

As illustrated in FIG. 2a. the apparatus ^15 is preferably positiormi with the 

25 expandabfe tubutar member 240 positioned In overlapping relation with a portion of 
the welibore casing 200. In this manner, the radially expanded tubular member 240 
is doupled to the lower portion of the wellt)ore casing 200. In a preferred 
embodiment, the upper sealing members 245 are po$itk>ned in opposing relatton to 
the lower portkxi of the welibore casing 200 and the lower sealing members 250 are 

30 poslttoned in opposing relatton to the walls of the open hole WBllbore sectton 205. In 
this manner, the interface between the radially expanded tubular member 240 and 
the welibore casing 200 and open hole welibore sectton 205 is optimally fluUicly 
. sealed. 

As illustrated in FIG. 2b, the apparatus 215 Is then anchored to the open 
35 hole welibore sectf6n 205 using the anchoring device 235. In a preferred 
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embodiment, the anchoring device 235 Is pressurized and the expandable element 
260 b radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into Intimate contact with the walls of the open hole 
weHbore section 205. in this manner, the lower section 265 of the expandable 
tubular member 240 is removably coupled to the walls of the open holQ wellbore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wellbore section 
205. The compressible cement and/or epoxy is then permitted to at least partially 
cure prior to the initiation of the radial expansion process. In ttifs manner, an 
anhular stnjctural support and fluidic seal is provided around the tubular member 
240. 

As IHustrated In FIG. 2c the expansion cone 230 is then axially displaced tty 
applying an axial force to the second support member 225. In a preferred 
embodiment, the axial displacement of the expansion corie 230 radially expands the 
expandable tubular member 240 Into intimate contact with the walls of the open hole 
weflbore secUpn 205. 

In an alternative embodimerit. as iilustrated in FIG. 2d. the axial 
displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 220 and.ttie 
second support member 225. In this manner, an upwanJ axial force is applied to the 
lower annular face of the expansion cone 230 using the pr^urized fluidic material. 
In this manner, a temporary neetj for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated In FiGS. 2e and 2f, after the expandable tubular membo- 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
and ihen lifting the first support member 220 and anchoring device 235 from the 
weBbOTB casing 200 and the open hole wellbore section 205. 

Referring to FIGS. 3a, 3b. 3c. and 3d, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
stnicture will t>e described. Refening to Fig. 3a, a wellbore casing 300 is positioned 
within a subterranean fonnation 305. The wellbore casing 300 may be positioned in 
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any orientation from the vertical direction to the horimntal dtrection. The wellt)ore 
casing 300 further includes one or more openings 310 that may have tieen the result 
of unmtentional damage to the weBbore dasing 300, or due to a prior perforation or 
fracturing operation perfbnned upon the surrounding subtenranean fiDrmation 305. 
As will be recognized by persons having ordinary sldll in the art, the openings 310 
can adversely affect the subsequent operation and use of the wellbore casing 300 
unless they are sealed off. 

In a preferred embodiment, an apparatus 315 is utilized to seal off ttie 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support member 320, an expansion 
cone 325, an anchoring device 330, an expandable tubular member 335, and one or 
more sealing members 340. 

The support member 320 is preferably adapted to be coupled to a surface 
location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fluidic materials and/or elecbical current and/or communication 
signals fronn a surface location to the anchoring device 330. The support member 
320 may, for example, be conventional commertially available slick wire, braided 
wire, oded tubing, or drilling stodc material. 

The expansion cone 325 is coupled to the support member 320. The 
mpansion cone 325 is preferably adapted to radially expand the expandabte tubular 
member 335 when the expansion cone 325 is axially displaced relative to the 
expandable tubular niember 335. In a preferred embodiment, the expansion cone 
325 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454.139, attorney doclcet no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/11 1,293, attorney docket ho. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no, 25791.7.02, filed 
oh 2/23/2000, wMch claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appllcatton 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filfaig date of U.S. previskmal application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applk»tion serial no. 09/440,338, 
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attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. pravisionai patent application no. 60/183,646. 
filed on 2/18/2000: (6) U.S. utility patent af>plicatk>n no. 09/523.460. attorney docket 
5 no. 25791 .1 1 .02. filed on 3/10/2000. which claimed ttie Iwnefit of the filing date of 
U.S. provisional appHcation no. 60/124,042, filed on 3/1 1/1099: (7) U.S. utility patent 
applicatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional appiicatkm no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. . provisional 
10 appflcation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh claimed Vns benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applk»tion no. 08/588.946. .attorney docket no. 25791. 17.02, filed on June 7, 2000. 
15 which claimed the benefit of the filing date of U.S. pravisionai patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
, utility patent appHcation no. 09/559.122. attorney docket no. 25791.23.02. fited on 
4^6/2000, whteh d^imed Oie benefit of ttie flilhg date of U.S. provisional applicatkm 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
20 pravisionai applteatkin no. 60/146.203. attorney docket no. 25791.25, filed on 
7/20/1999: (12) U.S, provlsfonal applkatkm no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provishmal patent appRcatkm serial no. 
60/162.671. attorney docket no. 25791.27, filed ein 11/1/1999; (14) U.S. proviskMial 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent appilcafion no. 60/159.033. attorney docket no. 25791.37, 
fBed on 10/12/1999; and (16) U.S. proviskMial patent appRcation no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosuree of whteh ar« 
incorporated herein by reference. 

The anchoring devtoe 330 is coupled to the support member 320 and the 
expansion cone 325. The anchoring device 335 is preferably adapted to cpntrollabiy 
coupled to 0ie expandable tubular memtwr 335 to the wellbore casing 300. In this 
manner, ttie anchoring device 330 preferably controliabty anchors ttie expandable 
tubular member 335 to ttie wellbore casing 300 to facilitate ttie radial expanston of 
ttie expandabte tubular member 335 by ttie axial displacement of ttie expanston 
cone 325. In a prefenred embodiment; ttie anchoring device 330 includes one or 



mors expandable, elements 345 that are adapted to controllabiy extend from the 
body of the anchoring device 330 to radially displace corresponding engagement 
eiennents 350 provided In the expandable tubular member 335. In a preferred 
embodiment, the radial displacement of the engagement elements 350 couples the 
5 expandable tubular member 335 to the wellbore casing 300. In a prefened 
embodiment the expandable elements 345 are pistons that are actuated using 
fluidic pressure. In a preferred ernbodiment the anchoring device 330 is any one of 
the hydrauiically actuated anchoring devices commercially available from Halliburton 
Energy Sen/ioes or Baker-Hughes. 

10 In an alternative embbdinrient, ttie expandable elements 345 are expbsive 

devices that controllabiy generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a prefened embodiment, the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from HaBiburton Energy Services. 

15 TTie expandaUe tutHilar member 335 Is removably coupled to the expansion 

cone 325. In a preferred embodiment* the expandable tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 Into engagement with the walls of the wellbore cadng 300. 
In this manner, the expandable tubular member 335 is coupled to the wellbore 

20 casing 300. In a prefierred embodiment, the engagement devices 350 include teetti 
for bifing into the surface of the wellbore casing 100. 

In a preferred embodiment, the expandable tubular member 335 further 
includes a lower section 355, an intemfiediate section 360, and an upper section 
365. in a preferred embodiment, the lower section 355 includes the engagement 

25 device 350 In order to provide anchoring at an end portion of the expandable tubular 
member 335. in a preferred embodiment, the wall thickness of the tower and 
intermediate sections, 355 and 360, are less than the wail thickness of the upper 
section 365 in order to optimally coupte the radially expanded portion of the 
expandable tubular member 335 to the wellbore casing 300. 

30 In a prefened embodiment, the expandable tubular member 335 is furttier 

provMed substantially as disclosed in one or more of the following: (1 ) U.S. utility 
patent applk^tton serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the fBing date of U.S. provisional patent 
appllcatton no. fiO/1 11,293, attqmey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 

35 utility patent appBcatton serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
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on 2/23/2000. which claimed the benefit of the filing date of U.S. provisionai 
application no. 60/121,702, filed on 2Q5/1099; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/aJOO. which 
claimed the bemm of the fffing date of U.S. provisional application no. 60/119,611. 
5 attorney doclcet no. 25791 .8; (4) U.S. utility patent application serial no. OS/440.338, 
attorney docket no. 25791.9:02. tiled on 11/15/1999, which claimed the beneftt of 
the flHng date of U.S. provisional applicatton no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. (^stonal patent appltoatkm no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appiicatkN) no. 09/523,460, attorney docket 

10 no. 25791.11.02, filed on 3/10/2000, which claimed the Iwnefit of the filing date of 
U.S. provisional appllcatfon no. 60/124.042, filed on 3/11/1999; (7) U.S. \itillty patent 
appBcathNi no. 09/612,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the bonefit of the filing dates of U.S. provisional applicaUon no. 
60/121.841. attorney docket no. 25701.12, fiteid on 2/26/1999 and U.S. provisional 

15 applcatton no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utiUiy applkatton no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, whk:h daimed the iieneflt of the filing date of U.S. provlstonal serial na 
60/121,907. attorney docket no. 25791.16. filed on 2Q6/1999; (0) U.S. utHity patent 
appncatkm no. 09«88.94e. attorney docket no. 25791 .17.02. filed on June 7, 2000. 

20 whkh daimed the benOtt of the fBIng date of U.S. provlstonal patent applteation 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559.122, attorney docket no. 25791.23.02, filed on 

4/26/2000, which dalnried the t)enefit of the filing date of U.S. provlstonal applka^ 

no. 60/131.106, attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S.. 
is provisional appltoation no. 60/146,203, attorney docket no. 25791.25, filed on 

7/29/1999; (12) U.S. provlstonal applteation no. 60/143.039. attorney docket no. 

25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent appltoatton serial no. 

60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 

appllcatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
10 U.S. provlstonal patent application no. 60/159,033, attorney docket no. 25791.37, 

filed on 10/12/1999;' arid (16) U.S. provisional patent applteation no. 60/165,228. 

attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of which are 

Incorporated herein i>y reference. 

The sealing memtwrs 340 are coupted to the outer surface of the upper 
5 portton 365 of the expandat)le tubular nnember 335. The sealing members 340 are 
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preferably adapted to engage and fluididy seal the interface tmtvt/een the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing members 
340. In a preferred embocflment, the sealing members 340 surround and Isolate the 
5 opening 310. 

As Rtustrated in FIG. 3a, the apparatus 315 is preferably positioned within the 
wellbore casing 300 with the expandat)le tubular member 335 posittcmed in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 

10 below the opening 310. In this manner, the radial expansion of the expandable 
tubular memt>er 335 optimally fluididy isolates the opening 310. 

As illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to ttie wellbore casing 300 using the anchoring 
device 330. In a praferred embodiment, the arichorlng device 330 is pressurized 

15 and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 Into Intimate contact with the weHbore casing 300. In this 
manner, the tower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 

20 In an allematiye embodiment, a oonipresslble cement and/or epo)^ is then 

hrijected into the annular space between the unexpended portion <rf the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
Is then penmitted to at least partially cure prior to the initiation jdf the radial expansion 
process. In this manner, an annular structural support and fluidlc seal is provided 

25 around the tut>ular menrri>er 335. 

As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axially displaced by applying an axial force to the support 
member 320. In a preferred embodiment, the deadivatlon of the anchortng device 
330 causes the expandable elements 345 to radially retract into the anchoring 

30 device 330. Alternatively, the expandable elements 345 are resiliently coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
autornaticaHy upon the deactivation of the anchoring device ?30. In a preferred 
embodiment, the axial displacement of the extension cone 325 radially expands the 
expandable tubular menrAier 335 into intimate contact with the walls of the wellbore 

35 caslngSOa. 
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As iHustrated in R6. 3d. after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expand cone 335, the support 
member 320. expansion cone 325. and the anchoring device 330'are preferably 
removed from the mcpanded expandable tubular member 335. 

In a preferred embodiihent the opening 310 in the wellbore casing 300 is 
sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used io repair or fomi wellbore casings, pipelines, and structural supports. 

f^eferring to FIG. 4, an embodiment of a system 400 for applying an axial 
force to the expansion cones 130. 230. and 325 includes a lifting device 405, a first 
support nfiemb«- 410, a shodc absorber 415. and a second support nrwmber 420. In 
a preferred embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion <rf the radial expansion of tubular 
members by the expansion cones 130, 230. and 325. to the lifting device 406. In 
this inanner, the radial expiinsion of tubular members by the expansion cones 130. 
230 and 325 is provided in an optimaly safe manner. 

The lifting device 405 Is supported at a surf^ location and is coupled to the 
first support member 410. The lifting device 406 may comprise any number of 
conventional oommerdaiiy available flfling devices suitable for martipulating tubular 
members within a wellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shpdc absort)er 415. The firdt support member 410 may comprise ariy number of 
conventional commercially available support members sudi as. for example, coiled 
tubing, a drill string, a wireline, braided wire, or a slide line. 

The shock absorber 415 is coupled to the first support member 410 and the 
second support member 420. The shodt absortwr 415 is preferably adapted to 
absort} shock toads transmitted, from the second support member 420. The shock 
absorber 415 may be any number of conventional oonvnercially avaliabie shock 
absorbers. 

The second support member 420 is coupled to the shock absorber 415. The 
second support merhber 420 is further preferably adapted to be coupled to one or 
jnore of ttie expansion cones 130. 230 and 325. 

in a prefeiied ernbodbnent. during operation of the system 400. the lifting 
device applies an axial force to one of the expansiori obnes 130. 230 and 325 in 
Older to radially expand tubular members. In a preferred embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325, exit the radially expcinded tubular raemt)ers, the sudden shodc loads 
generated are absort)ed, or at least minimized, by the shock absorber 415. in this 
manner, tiie radial expansion of tubular memb^ by pulling the expansion cories 
5 130, 230 and 325 using the lifting device 405 is provided in an optinnaliy safe 
manner. 

Referring to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
preferred embodiment, the system 500 includes an upper ring 505, a sealing 

10 element 510, and a lower ring 515. In a preferred embodiment, the upp^ ring 505, 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140^ 240, and 335. In this manner, when the 
expandat>le tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505. the sealing element 510, and the lower ring 515 engage the interior 

15 surfeoe of the preexisting structure that the expandable tubular members 140» 240 
and 335 are coupled to. in a preferred embodbtient, the upper and lower rings, 505 
and 515, penetrate the interior surface of the preexisting structure that the 
expandalrie tubular members 140, 240 and 335 are coupled to In order to optimally 
anchor the fibular members 140, 240 and 335 to the preexisting structura. In a 

20 preferred embodiment, the sealing element 510 is compressed into contact with the 
interior surface of the preexisting structure that the expandable tubular members 
140, 240 and 335 are coupled to In order to optimally fluidldy seal the interface 
between the tubtilar members 140, 240 and 335 and the preexisting structure. 

In a preferred embodiment, ttie upper and lower rings, 505 and 515, extend 

25 fifom the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to 14 inches, in a imfened emt)odiment, the upper and lower rings, 505 
and 515, extend about 1/8" from the outer surfaces of the tubular members 140, 
240, and 335 in order to optimally engc^e the preexisting structure. 

In a preferred embodiment, the sealing element 510 extends from the outer 

30 surfaces of the tubular members 140, 240 and 335 by a distance substantially equal 
to the extension'of the upper arid lower rings, 505 and 515, above the outer 
surfaces of the tubular members 140, 240 and 335. In a prefened embodiment, the 
sealing element 510 is feibricated from rubber in order to optimally fluidldy seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular memtwrs 140, 240 and 335 include a 
plurallly of the coupHng systems 500. In a preferred embodiment, the coupflhg 
systems 500 are provided on the lower, intennediate. and upper portions of the 
tubular members 140. 240. and 335. 

Referring now to FIG. 6. a preferred embodiment of ail expandable tubular 
member 600 for use In the apparatus 115. 215 and 315 will be described. The 
tubular member 600 preferably Includes a lower portion 605, an intermediate portion 
610, and an upper portion 615. 

The lower portion 605 is coupled to the intemnediate portion 610. In a 
preferred embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 135. 235. and 330. In a prefemed embodiment, the lower portion 
605 further preferably includes one or moro slotted portions 620 for fodiltating the 
radial expansion of 0te lower portton 605 by the anchoring devices 135, 235. and 
330. In this manner, the tower portion 605 of the tubular niember 600 is preferably 
radially expanded by the anchoring devices 135, 235, and 330.into contact with the 
preexisting structure. Furthemnore, In this manner, the lower portion 605 of the 
tubular member 900 is anchored to the preexisting structure prior to the initiation of 
the ratflal expansion process. 

The inlemiedlate portion 610 is coupled to the lower portion 605 and the 
upper poritori 615. in a prefened embodiment, the wall thickriessw of the tower and 
intemwdiate portions. 605 and 810. are less than the wail thidmess of the upper 
portion 615 in order 1o faciitate the radtal expahston of the tubular member 600. In 
a prefened embodiment, the tower and intennediate portions, 605 and 610, are 
prsexpanded to mate with the expanston cone. 

Referring to FIG. 7, a preferred embodiownt of an expandable tubiMar 
member 700 for use In the apparatus 115, 215 and 315 will be described, in a 
preferred emtxxtiment. the tubular rhember 700 minimizes the shock toads created 
upon the completton of the radial expanston process. In a prefened embodiment, 
the tubular member 700 includes a lower portion 705. a tower transitionary portion 
710, an intennediate portion 715, an upper transittonaiy portion 720, an upper 
portton 725, and a sealing etement 730. 

The tower portion 705 is coupled to the lower transitionary portioh 710. The 
tower portion 705 Is preferabV adapted to mate with the expansion cone and the 
anchoring device. 
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The lower transitionary portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a prefenred embodinnent, the lower transitionary 
portion 710 is adapted to mate with the expansion cone. In a prefenred 
embodinnent, the wail thidcnesses of the lower , portion 705 and the lower 
5 transftk>nary portion 710 are less than the wall thicknesses of the intennediate 
portion 715. the upper transitionary portion 720 and the upper portion 725 in order to 
optimally facilitate the radial expansion process. 

The Intermediate portion 715 Is coupled to the lower transitionary portton 710 
and the upper transitionary portion 720. In a preferred embodiment, the outside 
10 diameter of the intermediate potHon 715 is less than the wall thidcnesses of the 
lower portion 705 and the upper portion 725* 

The upper transitionary portion 720 is coupled to the Intermediate portion 
715 and the upper portion 725. 

The upper portion 725 Is coupled to the upper transitionary portion 720. 
15 The sealing etement 730 is ooufted to the outeide surface of the 

intermediate portion 715. In a prefened embodiment; the outeide diameter of the 
sealing etement 730 is less than or equal to the outeide dtemeter of the leaver portion 
705 and the upper portiori 725 in order to optimally protect the sealing etement 703 
during plaoement of the tubuter member 700 within the preexisting structure. 
20 In a prefened embodiment, during the radial expansion of ttie tubuter 

member 700 using the apparatos 115, 215 and 315. the preexpansion of the upper 
tramsltionary portion 720 and the upper portion 725 reduces the shock loads typically 
created during the end portion of the radial expansion process. In this manner, the 
radial expansion process is optimally provided in a safe manner. Furthermore, 
25 because the sealing etement 730 is preferably recessed betow the surfaces of the 
tower portion 705 and the upper portion 725. the sealing element 730 is optimally 
protected fn:>m dantege during the ptecement of the tubular member 700 within the 
preexisting structure. 

Referring to FIG. 8, a prefenred embodiment of an expandable tubular 
30 member 800 for use in the apparatus 115, 215 and 315 will be described. The 
tubuter member 800 preferably includes a lower portion 805, an intennediate portion 
810, and an upper portton 815. 

The lower portion 805 te coupted to the intemnedtete portion 810. In a 
prefenred embodiment, the tower portion 805 Is further adapted to mate with the 
35 expansion cones 130, 230, 325 and the anchoring devices 135, 235, and 330. 
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The intermedlatB portion 810 is coupied to the lower portion 805 and the 
upper portion 81 5. In a preferred embodiment, the wall tNcknesses^ the lower and 
iniennedlate portions, 80S and 810. are less than the wall thickness of the upper 
portion 815 In order to facilitate the radial expaiiislori of the tubular member 800. In 
5 a preferred embodirnent, the lower and intemiediate portions, 805 and 810, are 
pieexpanded to mate with the expansion cone. 

The upper portion 815 is coupled to the Intemiediate portion 810. In a 
prefened embodiment, the upper portion 815 further preferably indiKJes one or 
more sk^ porttons 820 for facilitating the radial expansion of the upper portkm 
10 815 by the expanston cones 130, 230, and 325. In this manner, the upper portion 
815 of the tubular member 800 is preferably redlally expanded by th# expanston 
cones 130, 230, and 325 with minimal shock loads when the expansmn cones 130, 
230 and 325 exit the expandable tubular member 

Refemng to RQ. 8, a preferred embodirnent of a method of applying an axial 
15 force to the expand cones 130, 230, and 325 will now be described, in a 
prsferred embodiment, the axiai displaoement of the expansion cones 130, 230, and 
325 during the radial expansion process Is provkled by applying an axial fbrce to the 
expanskm cones 130, 230i and 325. In a preferred embodiment, the axial force 
provkled includes the applteatton of a substanliaily constant axial force for some 
20 time pertods and the applk»tk)n of im^reased axial forte for other tbm 

order to opllmaity facBitate the radial expanskm process by minimizing the effecta of 
frictton. In a prefenred embodiment, the application of the increased axial force is 
provkled on a periodic basis fri mder to optimaly provMe a variable contact area 
between the expanston cone and the tubular member being expanded. In an 
alternative embodiment the applicatnn of the Increased axial force is provMad on a 
random basis in order to opfimally provide a variabte contact area between the 
expanston cone and the tobular member being expanded. In a prefened 
embodiment, the duty cyde of the applicatton of constant and increased axial forces 
ranges from about 00/10 % to 60/40 % in order to optimally radially expand the 
tobular membere. In a preferred embodiment the ratio of the increased axial force 
to the isubstantlally constant axial force ranges from about 1 .5 to 1 to about 4 to 1 in 
order to optbnaliy provide a variable contact area between the expansion cone and 
the tubular member being expanded, promote more even wear of the expanston 
cone, and dean debris from the expanston cone surtace. 
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p Referring to FIGS. iOa to 10i, an embodiment of an apparatus and method 

for fomnlng a welRxHB casing will now be described. As illustrated in FIG. 10a, a 

^ wellbore casing 1000 and an open hole welibore section 1005 are provUed In a 

subterranean formation 1010. The welibore casing 1000 and open hole wellt>ore 

^ 5 section 1005 may be orientated at any orientation ranging from the vertical to the 

horizontal. In a preferred embodiment a new section of wellbore casing is formed in 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to form or repair welibore casings, pipelines^ or.structurai 
supports. 

10 The apparatus 1015 preferably Includes a first support member 1020, a 

second support member 1025, ari expansion cone 1030, an anchoring device 1035. 
P an expandable tubular member 1040, one or more upper seallr^ members 1045, 

one or more lower sealing members 1050, and a flexible coupling element 1055. 
>^ The first support member 1020 te preferably adapted to be coupled to a 

15 surface location.. The first support member 1020 is further coupled to the anchoring 
r (tevice 1035. The first support member 1020 is preferably adapted to convey 

pressurized fiuklic materials and/or electrical current and/or communication signals 
r- from a surface location to the anchoring device 1035. The first support member 

1020 may, for example, |)e conventional commercially available slick wire, braided 
^ 20 wire, coiled tubhg, or cfriliing stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
^ surface kx»tion. The second support member 1025 is further coupled to the 

expansion cone 1030. The second support member 1025 is preferably adapted to 
^ permtt the expanston cone 1030 to be axtally displaced relative to the first support 

25 member 1020. The second support member 1025 nray, for example, be 
conventtonal commercially available slick wire, brakted wire, coiled tubing, or drilling 
stock material. 

In an alternative embodiment, the support member 1020 is telescopically 
coupled to the support member 1025, and the support member 1025 is coupled to a 
30 surface support rhember. 
r The expansion cone 1030 is coupled to the second support member 1025. 

The expanston cone 1030 Is preferably adapted to radially expand the e)q^ndable 
r- tubular member 1040 when the expanston cone 1030 is axially displaced relative to 

the expandable tubular member 1040. In a prefened embodiment, the expansion 
P 35 cone 1030 is provided substantially as disdosed in one or rm)re of the follow^ (1) 
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U.S. utility patont application serial no. 09^454.139. attorney docket no. 26791.3.02. 
filed on 12/3/1999. which claimed the twneftt of the fling date of U.S. provlsibna| 
patent application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09^10.913, attorney docket no. 
5 25791.7.02. filed on 2/23/2000, Which claimed the Ijenefit of the fiNng date of U.S. 
provisional application no. 60/121,702. filed on 2/25/1999; (3) U S. utOity patent 
application s^al no. 09/502,350. attorney docket no. 25791.8.02, filed cm 
2/10/2000, which claimed the benefit of the filing date of U.S. provisional applicatk>n 
no. 60/119.611. attorney docket noL 25791.8; (4) U.S. utility patent application serial 
no. 09/440.338. attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed 
the benBSit <rf the filing date of U.S. provlstonal applicatton no. 60/108.558. attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional, patent application no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460. 
attorney {docket no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of 
the fiHng date of U.S. provlstonal application no. 60/124.042. filed on 3/11/1999; (7) 
U.iS. utility patent apptlcation no. 09/512.895, attorney docket no. 25791.12.02, filed 
on 2/24/2000. whteh claimed the benefit of the filing dates of U.S. provisional 
applteation no. 60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provlstonal appllcaiton no. 80/154.047. attorney docket no. 25791.29. fited on 
9/16/1999; (8) U.S. utHity applicatton no. 09/511.941. attorney docket no. 
25791.16.02. fitod on 2/24/2000. which claimed the benefit of the fifing date of U.S. 
provisional serial no. 60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent applicatton no. 09/588,946. attorney docket no. 25791.17.02. 
filed on June 7, 2000, which claimed the benefit of the filjhg date of U.S. provlstonal 
patent application serial no. 60/137,998, attorney docket no. 25791.17, fited on 
6/7/1999; (10) U.S. utility patent application no. 09/559,122. attorney docket no. 
25791.23.02, filed on 4/26/2000, vi*iteh claimed the benefit of the filing date of U.S. 
provisional application no. 60/131.108. attorney docket no. 25791.23, filed on 
4/28/1999; (11) U.S. provisional applteation no. 60/146.203, attomey docket no. 
25791.25, filed on 7/29/1999; (12) U.S. provisional applicatton no. 60/143.039, 
attorney docket no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162,671, attomey docket no. 25791,27. filed on 11/1/1999; 
(14) U.S. provisional applicatton no. 66/159,039, attorney docket no. 25791.36. filed 
on 10/12,1^9; (15) U.S. provtstohaj patent applteation no. 60/159.033. attomey 
docket no. 25791.37, filed on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 6(V165;228. attorney docket no. 25791.39, filed on 11/12/1999. the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support member 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
5 expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably contnDllably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular mernber 1040 by the axial displacement of the 
expansion cone 1030. 

10 In a prsfened embodiment, the anchoring device 1035 Iricludes one or more 

expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole wellbore section 1005. In a preferred embodiment, the expandable 
elements 1060 are actuated using fluMIc pressure. 

15 in a preferred embodiment, the anchoring device 1035 further includes a 

fhiid passage 1036 adapted to receive a ball plug or other similar valving element 
In this manrter, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be oontroHably plugged, in a preferred emtAxUment, 
the anchoring device 1035 Is any one of the hydreulically actuated packere 

20 commercialiy available from Halliburton Energy Services or Baker-Hughes, modified 
in accordance with the teachings of the present disdosure. 

In a preferred embodiment, the anchoring devices 135, 235, and 330 are 
ateo modified to includes d fluid passage that can be controllably plugged in Order to 
pennit fluMIc materials to be exhausted from the anchoring devices 135, 235. and 

25 330. 

The expandable tubular member 1040 is removably coupled to the 
e)q)ansk)n cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a preferred embodiment, the expandable tubular member 1040 further 
30 includes a tower sectton 1065. an interrnediate sectton 1070, and an upper section 
1075. In a preferred embodinient, the tower section 1065 is coupled to the flexible 
coupfing element 1055 In order to provide anchoring at an end portion of the 
expandable tubular member 1040. In a prefened embodiment, the wail thickness of 
the lower and intermediate sedtons, 1065 and 1070, are less than the wall thickness 
35 of the upper sectton 1075 in order to optimally couple the radially expand^ portion 
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of the expandable tubular member 1040 to the wellbofB casing 1000 and the open 
hole weltt)ore section 1005. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided substantially as disdosed in one or more of the folkMving: (1) U.S. utility 
5 patent application serial no. 09/454,139, attorney docket ho. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional pa^t 
appBcation no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utHity patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 

10 appllcatkm no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applteation 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal appik^ation no. 60/119.611. 
atlomey docket no. 25791.8; (4) U.S. utility patent appiteatton serial no. 09/44a.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

15 the filing date of U.S. provistonal appltoatton no; 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applteation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09^23,460, atlomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal applteatton no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utHlty patent 

20 appUcatton no. 09/512.895, atlomey docket no. 25791.1Z02, fitod on 2/24/2000, 
which claimed the benefit d the filing dMes of U:S. provistonal appltoation no. 
60/121.841, attorney docket no. 2^91.12, filed on 2/26/1999 and U.S. provistonal 
appBcatfon no. 60/154,047, attorney docket no. 25791.29, fitod on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, fitod on 

25 2/24/2000, which daimed the benefit cf the filing date of U.S. provistorial seHal no. 
60/121,907, attorney docket no. 25791.16, fitod on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946, attorney docket no. 25791.17.02, fitod on June 7, 2000, 
which claimed the benefit of the filing date <rf U.S. provisional patent appltoation 
serial no. 60/137,998, attorney docket no. 25791.17, fitod on 6/7/1999; (10) U.S. 

30 utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, whtoh clatoied the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23, fitod on 4/26/1999; (11) U.S. 
provistonal applleation no. 60/146,203, attorney docket no. 25791.25. fitod on 
7/29/1999; (12) U.S. provistonal appltoation no. 60/143.039. attorney docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent ^Itoatton serial no. 
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60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, fried on 10/12.1999; (15) 
U.S. provisk^nal patent application no. 60/159,033, attorney docket ho. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent applicatton no. 60/165,228, 
5 attorney docket no. 25791.39. filed .on 11/12/1999, the disdosures of whteh are 
incorporated lierein by reference. 

In a. preferred ernt>odirnent, the expandable tubular member 1040 is furttier 
provkied in accordance witti ttie teachings of embodiments pf expandable tubular 
members described above and illustrated in FIGS. 5^. 

10 The upper sealing members 1045 are coupled to Hie outer surface of the 

upper portion 1075 of ttie expandable tubular member 1040/ The upper sealing 
members 1045 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
casing 1000. In a preferred embodiment, the apparatus 1Q1 5 includes a plurality of 

15 uppersealing members 1045. 

The tower seaing mombers 1050 are coupled to the outor surface of the 
upper portton 1075 of ttie expandable tubular member 1040. The lower sealing 
members 1050 are preferably adapted to engage and fluidtoly seal the interfece 
between the radially expanded expandable tubular member 1040 and the open 

20 wdlbore section 1005. In a preferred embodiment, flie apparatus 1015 includes a 
plurality of tower sealingmembers 1050. 

The flexible coupling element 1055 is coupled to ttie tower portton 1065 of 
ttie expandable tubular member 1040. The flexible coupling etoment 1055 is 
preferably adapted to radially expanded by ttie anchoring device 1035 into 

25 ehgageffient wittiin the walls of the open hole wellbore sectton 1005. In ttiis 
manner, the tower portiori 1065 of ttie expandabte tubular member 1040 is coupled 
to ttie walls of ttie open hole wellbore sectton 1005. In a preferred embodiment, ttie 
flexible coupling element 1055 Is a slotted tubular member, in a prefen^ 
embodiment, the flexible coupling element 1055 includes one or more hook 

30 elements for engaging ttie wails of ttie open hole wellbore sectton 1005. 

As illustreted in FIG. 10a, the apparatus 1015 is preferebiy positioned witti 
ttie expandabto tubular niennber 1040 positioned in overiapping relation with, a 
portion of ttie wellbore casing 1000. Jn ttiis manner, the redially expanded tubular 
member 1040 is coupled to ttie lower portion of the wellbore casing 1000. In a 

35 preferred embodiment, ttie upper sealing members 1045 are pPsittoned in opposing 
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iwlation to the lower portion of the wellbore casing 1000 and the lower sealing 
membere 1050 are positioned in opposing relation to the walls of the open hole 
WBllbore section 1005. In this manner, the interface iMtween the radially expanded 
tulMJiar member 1040 and the weilbore caslng'^000 and open hole welibore section 
5 1005 is optimally fluidiciy sealed. 

As Hlustrated in FIG. 1Ctt>, in a prefened embodiment a quantity of a non- 
hanlenable fliddic material is then injected into and then out of the apparatus 1015. 
in a preferred embodiment, the non-hardenable material is discharged from the 
apparatus 1015 using the valveable flow piassage 1065. The noivhardenable fluidic 
material may be any number of conventional commerdaiiy available fluidic materials 
such as. for example, drilling mud. 

As illustrated in FIG. lOc, in a preferred embodiment, a quantity of a 
hardenable fluidic sealing material is then injected into and out of the apparatus 
1015. In a prBferred embodiment, the hardenable fluidic sealing material is 
exhausted from the apparatus 1015 using the valveabis flow passage 1065. In a 
preferred embodiment, the hanlenable fluidic sealing materfal is pennitlsd to 
oomptetely fOI the annular space between the tubular member 1040 and the open 
hole weilbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional commercially avalabid materiais such as. lor example, 
cement, slag mix and/or epoo^ rssin. In this manner, a fluidk: sealing annular 
element Is provided around the radially expanded tubular member 1040. 

As illustrated in FIG. lOd. in a prefened embodiment, another quantity of a 
ndn^rdenable fluidic material is then injected into and out of ttie apparatus 1015. 
In a prefened embodiment, a bail plug or dart 1080. or other similar fluid passage 
bloddng device, is placed into the non-hardenaWe fluid material. In a prefened 
embodiment, the ball plug 1080 tiien seats in and seals off the vah/eabie fluid 
passage 1065. In Hiis manner, ttio anchoring device 1035 is then pressurized to 
anchor Uw tubular member 1040 to the open hole weilbore tection 1005. 

In an alternative embodiment, the valveable fluid passage 1065 includes a 
remote or pressure activated valve for seaUng off the valveable fluid passage 1 W5. 

As Illustrated in FIG. lOe. in d prefened embodiment, the apparatus 1015 is 
then anchored to the open hole weflbore section 1005 uising the anchoring device 
1035. In a pr^rred embodiment, ttie anchoring device 1035 is pressurized and ti^e 
«(pandabte element 1060 Is radially extended from ttie anchoring device 1035 
causing ttw flexible coupling eiainent 1055 to radially expand into intimate conted 
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with the waits of the open hole wellbore section 1005. In this manner, the lower 
section 1065 of the expandable tulHilar menil>«* 1040 Is removably ooupted to the 
walls of the open hole wellbore sedion 1005. 

As Illustrated In FIG. lOf, the expansion cone 1030 Is then axially displaced 
by applying an axial force to the second support member 1025. In a prefenred 
embodiment the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 irito intimate contact with the walls of the open 
^ hole w^ibore section 1005. 

In an alternative embodiment, as illustrated in FIG. lOg, the axial 
displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this mariner, an upward axial force Is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased koal force during tfw 
radial expansion process can be easily satisfied. 

In a preferred embodlrnent, the harderiable fluidic seaHng material Is then 
(sermitted to at least partial cure. 

As illustrated in FIGS. lOh and 10i» after the expandable tubular member 
1040 has been radially expanded l>y the axial displacement of the expansion cone 
1030, the first support member 1020 and the anchorvig device 1035 are preferably 
removed from expandable tubular member 1040 by de^iressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the wellbore casing 1000 and the operi hole wellbore section 1005. 

in a preferred embodiment, the resulting new section of wellbore casing 
includes the radially expanded tubular nr)ember 1040 and the outer annular layer of 
the cured fluidic sealing material, fn this manner, a new section of wellbore casing 
Is optimally provided. More generally, the apparatus 1015 is used to form and/or 
repair wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refenrlng to Fig. 11a, a welttxxe casing 1100 is positioned 
within a subterranean fonrnatlon 1 105. The virellbore casing 1 100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1100 further Includes one or more openings 1110 that may have been the 
result of unintentional darnage to the wellbore casing 1100. or due to a prior 
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perfofBtion or fracturing operation performed upon the surrounding subterranean 
formation 1 105. As win l)e recognized liy peisons having ordinary sidll in the art. the 
openings 1110 can adversely atfoct the suiisequent operation and use of the 
walNDore casing 1100 unless they are sealed off- 
5 In a preferred embodbtient, an apparatus 1115 is utilized to seal off the 

openings 1110 in the welltxMB casing 1100. More generally, the apparatus 1115 is 
prefiarably utilized to form or repair weiibore casings, pipelines, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120, a 
10 second support menr^r 1 125, an expansion cone 1 130. an anchoring device 1 135. 
and axpandsd)le tubular member 1 140, and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surfooe location. The firet support member 1120 is further coupled to the anchorir^ 
device 1135. The first support member 1120 Is preferably adapted to convey 
15 piassurizad fluidic materfate and/or electrical curHsnt and/or conmunication signals 
from a surfoce locatian to the anchoring device 1135. The first support member 
1120 prefiarably has a substariliaiiyhonowcmnuiar cross sectional shape. The first 
support member 1120 may. for example, be fabricated from oonvehtipnal 
oommercially available sSck wire, braided wire, coiled tubing, or drlKng stodk 
material. 

The second support member 1125 is preferably adapted to be coupled to a 
syrftioe tocation. The second support membar 1125 is frirther coupled to the 
expsmsion cone 1130. The second support member 1125 is preferably adapted to 
pemnit the expansion cone 1 130 to be axially displaced relative to the first support 
member 1120. The second support member 1125 may. for example, be 
conventional commercially available slide wire, braided wire, coiled tubing, or drilling 
stodc material. 

In a prefened embodiment, Vne first support member 1120 Is coupled to a 
surface locatton by a slip joint and/or sliding sleeve apparatus that is concentrically 
coupled to the second support merriber 1 125. 

The expanston cone 1130 is coupled to the second support member 1125. 
The Mpansion cone 1130 is prefsrebly adapted to radially expand the expandable 
tubular member 1 140 when the e)q)ansion cone 1 130 is axially displaced relative to 
the expandable tubular member 1140. In a prtferred embodiment, the expansion 
cone 1130 Is provided substantially as disclosed bi one or more of the following: (1) 
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U.S. utility patent application serfal no. 09^454.139. attorney docket no. 2S791.3.02, 
filed on 12/3/1999. wtiich claimed the benefit of the Wng date of U.S. provisional 
patent application no. 60/111,293. attorney docket no. 25791.3. fyed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09^10.913, attorney docket no. 
25791.7.02, filed on 2/23/2000. wliteh claimed the Iwnefit of the filing data of U.S. 
provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
applk»tk)n serial no. 09/502.350, attorney docket no. 25791 .8.0i2, filed on 
2/10/2000, which claimed the l)enefit of the filing date of U.S. provisbnal application . 
no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440.338, attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed 
the tienefit of the filing date of U.S. provisional applteation no. 60/108,558. attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183,546. filed . on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, 
attorney docket no. 25791.11.02. filed on 3/10/2000. which claimed the t)eneflt of 
the filing date of U.8. provislohai appifcatkm no. 66/124.042. filed on 3/11/1999; (7) 
U.S. utHNy patent appikatkm no. 09/512,805. attorney docket no. 25791.12.0!2. filed 
on 2/24/2000. which claimed the benefit of the filing dates of U.S. provisional 
applicatton no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
.U.S. proviskMial appHcatkm no. 60/154,047. attorney docket no. 25791.29, filed on 
9/16/1999; (8) U.S. utillty appltoatipn no. 09/511.941; attorney docket no. 
25791.16.02. filed on 2/24/2000, which claimed the tienefit of the filing date of U.S. 
provisional serial no. 60/121,907, attorn^ docket no. 25791.16. filed on 2^1999; . 
(9) U.S. utility patent appiicatton no. 09/588.946. attom^ docket no. 25791.17.02, 
filed on June 7. 2000. which daimed the benefit of the filing date of U.S. provisional 
patent application serial no. 60/137.998, attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122, attorney docket no. 
25791.23.02. filed on 4/26/2000, whteh claimed the benefit of the filing date of U.S. 
provisional application no. 60/131.106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provisional application no. 60/146,203, atlomey docket no. 
25791^5. filed on 7/20/1999; (12) U.S. provisional application no 60/143,039, 
atlomey docket no. 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent 
appficatton serial no. 60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. praviskmal application no. 60/159,039, attorney docket no. 25791.36. filed 
on 10/12,1999; (15) U:S. proviskmal patent applteation no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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applcation no. 6(V165.228. attorney docket no. 25791.39. filed on 11/12/1999, the 
dtsdosures of which are inooiporated herein t>y relerenoe. 

The anchoring device 1135 is coupled to the first support rtiember 1120. 
The anchoring device 1135 is preferably adapted to be controllafaJy coupled to the 
5 expandable tubular member 1140 and the wellbore casing 1100. In this manner, the 
anchoring device 1135 preferably controllat>ly anchors the expandaUe tubular 
member 1140 to the wellbore casing 1100 to facilitate the radial expansion of the 
expandable tubular member 1140 by the axial displacenient of the expansion cone 
1130. In a prefenred embodiment, the anchoring device 1li35 includes one or more 
ID expandable elenients 1150 that are adapted to oontrollably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the welHwre casing 1 100. In a prefen-ed embodiment, the expandable elements 
1150 are actuated using fluidic pressure. In a preferred embodiment the anchoring 
device 1135 Is any one of the hydraidicaily actuated packers oommerciaily available 
IS from Hal^burton Energy Services or Baker-Hugheslmodifled h accordance wHh the 
teachings of the present disclosure. 

The expandable tubular member 1140 Is removably coupled to the 
expanskwi cone 1130. The expandable tabular member 1140 Is further preferably 
adapted to be rsmovably coupled to the expandable elements 1150 of the anchoring 
devtoe 1135. In a preferred embodiment, the expandaMe tubular member 1140 
includes one or more anchoring, windows 1155 for perniiWng the expandable 
elements 1150 of the anchoring devtee 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a preferred embodiment, the ekpandable tubular member 1140 further 
includes a tower section 1160, an intenhediate section 1165. and an upper section 
1170. In a preferred embodiment, the lower section 1160 rests upon and is 
supported by the expanskxi cone 1130. In a preferred embodiment, the 
intermediate section 1165 includes the anchoring windows 1155 in order to provkie 
anchoring at an intennediate portion (rf the expandable tubular member 1 140. 

In a preferred embodiment, the expandable tubular member 1140 is further 
provided substantially as disdosed in one or more of the following: (1) U.S. utility 
patent applteation serial no. 09/454,139. attorney docket no. 25701.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appOcatton no. 60/111.293, atiomey docket no. 25791.3. filed on 12/7/1998; <2) U.S. 
utility patent appDcatkm serial no. 09/510.913, attorn^ docket no. 25791.7.02. fited 
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on 2^23/2000, which claimed the benefit of the filing date of U.S. provisibnai 
application no. 60/121J02. filed on 2^1999;. (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket ho. 25791.8.02, filed on 2/10/2000, which 
claimed the benefH of the filing date of U.S. provisional application no. 60/119,611, 
5 attorney docket no. 25791. B; (4) U.S. utility patent application serial no. 09/440,336, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460. attorney docket 

10 no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates df U.S. provistonal applicatibn no. 
60/121 »841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 

15 application no. 60/154,047/ attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appltoatlon no. 09/511,941, attoniey docket no. 25791.16,02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. fMrovistonal serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applk^tion no. 09/588,946. attorney docket no; 25791 .17.(a, filed on June 7. 2000, 

20 which claimed ttie benefit of flie filing date of US. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
uUlify patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provisional applteatk>n no. 60/146|203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attpmey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 

30 U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 6(V165.228, 
attorney docket no. 25791.39, fited on 11/12/1999, tiie disdosures of whteh are 
ino^porated herein by reference. 

The sealing members 1145 are coupled to the outer surface of ttie 

35 expandabte tubuter member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluidiciy seal the Interface t>elween the radially expanded 
expandat>le tubular member 1140 and the wisUbore casing 1100. in a preferred 
embodiment, the apparatus 1115 Includes a pluralty of sealing members 1145. in a 
preferred embodiment, the sealing members 1145 surround and isolate the opening 
5 1110. 

As Illustrated in FIG. 1 1 a, the apparatus 1 11 5 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opiening 1110. In a prefsned embodiment, the apparatus 
1115 includes a plurality of seating members 1145 that are positioned above and 
0 below the opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1 140 optimally fluktidy isobtes the opening 1110. 

As illustrated in FIG. lib, the apparatus 1115 is then anchored to the 
viemore casing tlOO using |he anchoring device 1 135. In a preferred embodiment, 
(he anchoring device 1135 is pressurlzsd and the expandable element 1150 is 
5. extended firom the anchoring device 1 135 through the oorrosponding anchoring 
window 1155 in the expandable tubular member 1140 into intimate contact with the 
weiiboTB casing 1100. In (his mann«r. the intermediate section 1165 fsf the 
expandable tubular member 1 140 Is removably coupled to the welbme casing 1 100. 

in an alternative embodiment, a oompressibte cement and/or epoxy is then 
injected into at least a portion of ttw annular spao^ hetween the unexpended pomon 
of the tubular ntember 1140 and tiie wellbpre ca^ 1100. The compressible 
cement and/or e()oxy Is then permltled to at least partially cure prior to the initiation 
of the radial expansion process. In thte manner, an annular stmcturai support and 
fluidic seal Is provided around the tubular member 1 140. 

As Illustrated in FIG. 11c, in a prefened embodiment, ttie expansion cone 
1130 is then axially displaced by applying an axial force to the second support 
member 1 125. In a prefened embodiment, the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 into intimate contact with the walls of the wellbore or the wellbore 
casing 1100. 

As illustrated in FIG. lid, in a prefened embodiment, ttie axiai displacement 
of the exparisioa cone 1 130 Is stopped once the expansion cone 1 130 contecte the 
lower portion of the anchoririg device 1135. 
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As illustrated in FIG! lie. In a preferred emtxxJiment, the anchoring device 
1135 is then decoupled from the welit>ore casing 1100 and the expandal)le tubular 
meint>er1140. 

As illustrated in FIG. 11f, in a preferred emt>odiment, the axial displacement 
5 of the expansion cone 1130 is then resumed. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this rnanner, the lower section 
1160 of the expandable tubular menr^r 1140 is self-anchored to the wellbore 
casing 1 100. In a preferred embodiment, the lower section 1160 of the expandable 
tubular member 1140 Includes one or more outer rings or other coupling members 
10 to fedlitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 'm the wettxxe casing 1100 is sealed off by the radially expanded 
15 tubular member -1140. In this manner, repairs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
inside diameter of the radially expanded tubular member 1140 is substantially 
constant 

20 Referring to FIGS. 12a to 12d, an aitematlve embodiment of an apparatus 

and method for coupling an expandat>le tubular member to a preexisting structure 
wU now be described. Refening to Fig. 12a, a wellbore casing 1200 is positioned 
within a subterranean fomiation 1205. The wellbore casirig 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore . 

25 casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation performed upon the surrounding subterranean 
fomnation 1205. As will be recognized by persons having ordinary skill in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 

30 wellbore casing 1 200 unless they are sealed off. 

In a prefenred embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 Irr the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to fonm or repair wellbore casings, pipelines, or structural 
supports. 
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The apparatus 1215 preferably includes a support member 1220. an 
expandaUe expansion cone 1225, an expandable tubidar member 1235, and one or 
more seaSng members 1240. ■ 

The support member 1220 is preferably adapted to be coupled to a surface 
5 location. The support rneniber 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical current and/or communication signals from a 
surfece location to the expandable expansion cone. The support member 1220 
may, for example, be conventional commerdaliy available sBck wire, braided wire. 

10 coiled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The e)q>andable expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1 235 when the expandable expansion cone 
122S is axlally displaced relative to ttra expandable tubular member 1235. The 

15 expandeMe expanskm cone 1225 is fiffther preferably adapted to radially expand at 
least apportion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is oontroUably radially expanded. The expandable mpanslon 
cone 1225 may be any number of oonventionai commerdaliy available radially 
expandable expansion cones. In a preferred embodiment, the expandable 

20 expansion cone 1225 Is provided subslantlally as disdosed in U.S. Patent No. 
5,348,095. ttie disdosum of which is Inborporeted herein by refMence. 

In a prefened embodiment, the expansion cone 1225 is further provided 
substantially as dlsdoswl fai one or more of the fbliowing: (1) U.S. utHify patent 
application serial no. 09/454,139, attomey docket no. 25791.3.02. filed on 

25 12/3/1999. which dalmed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293. attomey docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent applteatk>n serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applteation 

30 serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the fiHng date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatk)n serial no. 09/440,338, 
attomey dock^ no. 25791.9.02, fited on 11/15/1999. whk:h claimed the benefit of 
the filing date of U.S. provistenal appUcalton no. 60/108.558. attomey docket no. 

35 25791 .9. filed on 1 1/16.1998; (5) U.S. provisional paterit applicatton no. 60/183.546, 
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filed on 2^18/2000; (6) U.S. utility patent application no. 09/523.460, attorney dodcet 
no. 25791.11.62, filed on 3/10/2000. whidi claimed the ben^A of ttie fOing date of 
U.S. provistonal application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney dodcet ho. 25791.12.02, filed on 2/24/2000. 
5 which daimed the t>enefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney dodcet no. 25791.12. filed on 2^1999 and U.S. provisionai 
application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney dodcet no. 25791.16.02, filed on 
2/24/2000, which dainrted the benefit of Vhe filing date of U.S. provisional serial no. 

10 60/121,907, attorney dodcet no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
whk:h daiifned the benefit of the filing date of U.S. proyistorial patent application 
serial no. 60/137.998. attorney, docket no. 25791,17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney dodcet no. 25791.23.02, filed on 

15 4/26/2000, which daimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applk»tk)n no. 60/146,203, .attbm^ docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisbnal application ho. 60/143,039, atlomey docket no. 
2^791.26, filed on 7/9/1999; (13) U.S. proviskmal patent application serial no. 

20 60/162,671, attorney docket no. 25791.27, filed on 11/1/1M9; 04) U^ 

application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent appTication no. 60/159,033, attorney docket no. 25791.37, 
filed oh 10/12/1999; arnl (16) U.S. provistonal patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, the dlsdosiires of which are 

25 incorporated herein by reference. 

The expandable tubular member 1235 is renrK>vably coupled to the 
expansion cone 1225. In a preferred embodiment, the expandable tubular member 
1235 indudes one or more engagement devices 1250 that are adapted to coupte 
with and penetrate the wellt)ore casing 1200. In this manner, the expandat>le 

30 tubular member 1235 Is optimally coupled to the wellbore casing 1200. In a 
praferrsd embodiment, ihB engagement devices 1250 indude teeth for biting into 
the surface of the wellbore castog 1200. 

In a ptefenred embodirnent. the expandable tubular member 1235 further 
indudes a lower section 1255. an intermediate section 1260. and an upper section 

35 1265. In a preferred embodiment, the tower sectton 1255 indudes the engagennent 
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devices 1250 in order to provide anchoring at an end portion of the expandai>le 
' tubular member 1235. In a prefenred embodiment the wall thldcness of the lower 
and intermedials seidions. 1255 and 1260. are less than the wall thidmess of the 
upper section 1265 in order to optimally facilitate the radial expansion of the lower 
and IntemMdiate sections. 1255 and 1260, of the expandable tubular member 1235. 
In an alternative embodiment, the lower section 1255 of the expandable tubular 
member 1235 is. slotted in order to optimally facilitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the exparidable 
expansion cone 1225. 

In a preferred embodiment, the expandable tubular member 1235 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attorn^ dodcet no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date df U.S. provisional patent 
application no. 60/111,293. attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utiUiy patent application serial no. 09/510,913, attorney doclcet no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provteional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attomey docKet no; 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provislonai application no. 60/1 19.61 1, 
atlomey docket no. 25701 .8; (4) U.S. utility patent application s(»rial no. 08/440.338, 
attomey dock^ no. 25791.9.02. flted on 11/15/1990, which ddmed the benettt of 
the filing date of U.S. pn>visional applicatioh no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appOcaUon no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appHcatton no. 09/523.460. attomey docket 
no. ^791. 11. 02. filed on 3/10/2000. which claimed the benefit of the fftig date of 
U.S. provistohai applicalton no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appBcaOon no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841, atlomey docket no. 25791.12, filed on 2^/1999 and U.S. provistonal 
appiicatton no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed ori 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02, filed on June 7. 2000, 
which daimed the benefit of the filing date of U.S. provisional patent application 
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serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utllHy patent applteation no. 09/559.122. attorney docket ho. 25791.23.02. filed on 
4/26/2000. wMch claimed the twhefit of the filing dale of U.S. provisional appHcatkin 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

5. pcovistonal applkation no. 60/146,2p3, attorney docket no. 25791.25. filed on 
7/29/1999: (12) U.S. provisional applicatkMi no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999: (13) U.S. provistonal patent applicatkMi serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 

10 U.S. provisional patent applicatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of whtoh are 
incorporated herein by reference. 

The sealing meml)eis 1240 are prefiarably coupled to the outer surface of the 

15 upper porttori 1265 of the expandable tubular niember 1235. The sealing members 
, 1240 are preferably adapted to engage and fluMidy seal the interface between the 
radially expanded expandable tubular member 1235 and the wellbbre casing 1200. 
in a preferred embodiment, the apparatus 1215 iridudes a piuralify of sealing 
members 1240. In a pr^brred embodiment, the sealing members 1240 surround 

20 and Isolate the opening 1210. 

As iliustrated in FIG. 12a. the apparatus 1215 is preferably posittoned vivithin 
the weHbore casing 1200 with the expandable tubular member 1235 posittoned in 
opposing relatton to the opening 1210. in a preferred embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 that are ppsittoned above and 

25 below 9ie opening 1210. In ttiis manner, the radial expanston of the expandable 
tubular member 1235 optimally fluididy isolates the opening 1 21 0. 

As Iliustrated In FIG. 12b, the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the Wellbore casing 1200 by mpanding the 
expandabte expansion cone 1225 into contact with the lower section 1255 of the 

30 expandable tubular member 1235. In a preferred embodiment, the tower section 
1255 of the expandable tubular member 1235 Is radially expanded into Inttrnate 
contact with the weilbore casing 1200. in a prefened embodiment, the engagement 
devices 1250 are . thereby ooiq)led to. and at least partially pmetrate into, the 
weHboria casing 1200. in this manner, the tower section 1255 of the expandabte 

35 tubular member 1235 is optimally ooufried to the weHbore casing 1200. 
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In an attemativa embodiment, a oomprassiUe cement and/or epoxy te then 
injected into the annular space betvifeen the unexpended portion of the tutHilar 
member 1235 and the weHtiore casing 1200, The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 
5 radial expansion process. In this manner, an annular structural support and fluidic 

seal is provided around the tubular member 1235. > 
As illustrated in FIG. 12c, the expandable expansion cone 1225 is then ^ 
axially displaced by applying an axial force to the support member 1220. In a 
preferred embodiment the axial displacement of the expansion cone 1225 radially ^ 

10 expands the expandable tubular member 1235 into intimate contact with the walls of 
the weilbore casing 1200. 

As illustrated in FIG. 12d, in a preferred embodiment, after the expandable : 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235, tifie opening 1210 in the weilbore casing 1200 is 

15 sealed off by the radially expanded tubular member 1235. In this manner, repairs to 
the weilbore casing 1200 are optimally provided. More generally, the app»atus 
1215 is used to repair or fomn weilbore casings, pipelines, and structural supports. 

Refening to FIGS. 13a to 13d, an alternative embodiment of an apparatus H 
and method for coupling an exparKiabie tubular member to a preextetihg structure 

20 win now be described. Refenring to Fig. 13a, a weilbore casing 1300 is positioned . 
withh a subterranean fomiation 1305. The weilbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horl2x>ntai dtrecHcm. the weilbore ^ 
casing 1300 further includes one or ntore openings 1310 that may have been the 
result of unintentional damage to the weilbore casing 1300, or due to a prior u^, 

25 perforation or fracturing operation performed upon the surrounding subtenanean 

fomiation 1305. As will be recognl^d by persons having ordinary sklH in the art, the ^ 
openings 1310 can adversely affect this subsequent operation and use of the 
weilbore casing 1300 unless they are sealed off. 

In a preferred embodiment an apparatus 1315 Is utilized to seal off the 

30 openings 1310 in the weilbore casing 1300. More generally, the apparatus 1315 is 
preferably utilized to form or repair weilbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably Includes a support member 1320, an 
mpansion cone 1325, an expmdable tubular member 1335, a heater 1340. and one 
35 or more sealing memtfers 1 345. 
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The support member 1320 is preferably adepted to be coupled to a surfece 
locaHon. The support member 1320 Is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical cunrent and/or communication signals from a surface 

5 iocaUon to the expansion cone 1325 and heater 1340. The support member 1320 
may. for example, be conventional commercially available sUck wire, braided wire, 
colled tubing, or drilling stock material. 

The expanston cone 1325 Is coupled to the support member 1320. The 
expanston cone 1325 Is preferably adapted to radially expand the expandable 

10 tubular member 1335 when the expanston cone 1325 is axiaily displaced relath« to 
the expandable tubular member 1335. The expansion cone 1325 rnay be any 
number of conventional commercially avaiiabie expansion cones. 

In a preferred embodiment, ttie wcpansipn cone 1325 Is further provided 
substantially as disctosed in one or more of Oie foikjwing: (1) U.S. ut9ty patent 

15 applcation serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, whtoh claimed the benefit of the filing date of U.S. provistonai patent 
appOcation no, 60/111.293. attorney docket no. 257d1.3. filed on 12/7/1998; (2) U.S. 
utility patent applteation serial no. 09/510.913, attorney docket no. 25791.7.02, fRed 
on 2/23/2000, which claimed the berwfit of the filing date of U.S. provistonai 

20 appikation no. 60/121.702, filed on 2/25/1999; (3) U.S. uttlliy patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of Vne filing date of U.S. provistonai application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed Oie benefit of 

25 ttie filing date of U.S. provisional applteation no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/16/2000; (6) U.S. utility patent appikation no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the ffling date of 
U.S. provistonai application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512,895. attorney docket no. 25791.12.02. fited on 2/24/2000. 
whteh claimed tite benefit of the filing dates of U.S. provistonai application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 ahd U S. provistonai 
applcation no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
. U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 

35 2/24/2000, whtoh claimed ttie benefit of ttte filing date of M.S. provistonai serial no. 
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6(V121.907. attorney docket no. 25791.16. Med on 2/26/1999; (9) U.S. utiiity patent 
application no. 09/588.946, attorney dodtet no. 2S791 .17.02. filed on June 7. 2000. 
wtrich claimed the t)enefit of the filing date qf U.S. provisional palbnt application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999: (10) U.S. 
5 utility patent applicatton no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4^6/2000. which claimed the twnefit of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 26791.23. filed on 4/26/1999; (11) U.S. 
provisional applteation no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. prDvisk}nal applicatton no. 60/143,039. attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appiicatton no. 60/159,039, attorney docket no. 25791 .36. filed on 10/12.1999; (15) 
U.S. provistonal patent applicatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisnnai patent applteatk)n no. 60/165.228. 

15 attorn^ docket no. 25791.39, filed on 11/12/1999. ttte disctosures of vtAiteh are 
ihoorpojrated herehi by reference. 

the expandat)le tubular member 1335 is removably coupled to the 
expanston cone 132S. In a prefeiied embodiment, the expandable tubular member 
1335 includes one or more engagement devices 1350 fhat are adapted to couple 

20 with and penetrate the weilbore casihg 1300. In this manner, the expandable 
tubular member 1335 is optimally couiried to the weflbore casing 1300. In a 
preferred embodiment, the engagement devices 1350 include teeth for biting into 
the surface of the weilbore casing 1 300. 

In a preferred embodiment, the expandable tubular member 1335 fi^er 

25 includes a lower section 1355, an intenmediate section 1360, and an upper section 
1365. In a preferred embodiment the lower section 1355 includes the engagement 
devices 1350 in order to provide anchoring at an end portion of the expandable 
tubular member 1335. in a preferred embodiment, the wall thidcness of the lower 
and intermediate sections, 1355 and 1360, are less than the wall thickness of the 

30 upper section 1365 in order to optimally facilitate the radial expansion of the lower 
and intemiediate sections, 1355 and 1360, of the expandable tubular merr^r 1335. 

In a preferred embodiment, the lower sectioh 1355 of the expandable tubular 
member 1335 includes one or more shape memory metal inserts 1370. In a 
preferred embodiment, the inserts 1370 are adapted to radially expand the lower 

35 section 1 355 of the expandable tubular member 1335 ^to intimate contact with the 

60 



\ 



^ wellboie casing 1300 when heated by the heater 1340. The shape memory metal 

biserts 1370 may be tabricated fiiom any number of conventional commercialiy 
r> available shape, memory albys such as, for example. NiTi or NiTINOL using 

. conventional forming processes such as, for example, those described In U.S. 
5 f^nt Nos. 5.312.152, 5,344.506. and 5,718.531. the disclosures of which are 

incorporated herein by reference. In this manner, the shape memory metal inserts ' 
^ 1370 preferably radially expand the lower section 1355 of the expandable tubular 

member 1335 when the inserts 1370 are heated to a temperature above their . 

transformation temperature using the heater 1340. In a preferred embodiment,, the 
10 transfomnation temperature of the inserts 1370 ranges from about 250° P to 450* F. 

in a preferred embodiment, the material composition of the lower section 1355. of the 
^ expandable tubular member 133i5 is further selected to maximize the radial 

expansion of the lower section 1355 during the transiornrartion process, 
r In a prefsrred en^iment, the Insert 1370 are positioned within one or 

15. • mors corresponding recesses 1375 provided In the lower $ecfion 1355 of the 

expandable tubular member 1335. Alternatively, the inserts 1370 are completely 

contained within the lower.section .135S| of the expandable tubular member 1335. 
f- In a prefMTOd embodiment, the expandable hibular member 1335 is fiirthw- 

provided substantially as disclosed in one or more of the fbllowing: (1) U.S. utilify 
r" 20 patent appicatidn serial no, 09/454,139. attorney doduit no. 25791.3.02, Itled on 

12/3/1999. which claimed the benefit of the fUng date of U.S. provisional patent 
^ application no. 60/1 1 1.293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 

utffity patent application serial no! 09/510,913. attomey docket no; 25791.7.02. filed 
^ on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provisional 

25 appncation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 

serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 

dabned the benefit the filing date of U.S. provisional application no. 60/119.611. 

attomey docket no. 25791.8; (4) U.S. utility paterit applicatkm serial no. 09/440.338, 
^ iattomey docket no. 25791.0.02, filed on 11/1i5/1999, which claimed the benefit of 

30 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
^ 2S791.9, filed on 1 1/16.1998; (5) U.S. provisional patent applicatkm no. 60/183,546. 

fHed on 2/18/2000: (6) U.S; utility patent appllcatton no. 09/529,460. attorney docket 
^ no. 25791 .11. 02; filed on 3/10/2000. whtoh claimed the ben^ of the fiHng date of 

U.S. proviskinai applk»tion no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
^ 35 applteatksn no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
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which claimed fhe benefit of the riling dates of U.S. provisional application no. 
60/121,841, attorney dodcet no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
S 2/24/2000, which claimed the bertefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
whteh claimed the benefit of the filing data of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

10 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date til U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatton ho. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatk)n no. 60/143.039.. attorney docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. pnsviskHial patent appliqation serial no, 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appik»tk>n no. 60/159.039, attorney dodcet ho. 25791,36, filed on 10/12,1999; (15) 
U.S. provistonai patent application no. 6(V1 59.033. attom^ docket no. 25791.37. 
filed on 10/1 2/1 999;^ and (16) U.S. provisional, patent applicatton no. 60/165.228, 

20 attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of whteh are 
incorporated herairt by reference. 

The heater 1340 Is coupled to the support member 1320, The heater 1340 
is preferably adapted to oontrollably generate a localized heat source for elevating 
the temperature of the inserts 1370. In a prefened embodiment, the heater 1340 

25 Includes a conventional thennostat control in order to control the operating 
temperature. The heater 1340 is preferably controlled by a surface control device in 
a conventional manner. 

The sealing members 1345 are preferably coupled to the outer surface of the 
upper portton 1365 of this expandable tubular member 1335, The sealing members 

30 1345 are preferably adapted to engage and fluididy seal the ihterfEm between the 
radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
in a praferred embodiment, the . apparatus 1315 includes a plurality of sealing . 
members 1345. In a praferred iambodiment. the sealing members 1345 surround 
and isolate the opening 1310. 
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As illustrated in H6. 13a. the apparatus 1315 is preferably positioned within 
the weBbore casing 1300 with the expiandable tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 

5 below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1 335 optimally fluidiciy isolates the opening 1310. 

As illustrated in FIG. 13b. in a prefened embodiment, the exparxiable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 

10. embodiment, the expansion of the inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
preferred embodiment, the engagement devices 1350 are thereby coupled to. and at 
least partially penetrate into, the wellbore casinjg 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 

15 weltbore casing 1300. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
ir^ected Into the annular space between the unexpended portion of the tubular 
member 1335 and the wellbore casing 1300; The compressible cement and/or 
epoxy may then be pemiitted to at least partially cure prior to the initiatioh of the 

20 radial expanston process. In this manner, an annular structural support and fluldlc 
seal is provided anMJnd the tubular member 1 335. 

As iHustratad In FIG. 13c. the expansion cone 1325 is then axtelly displaced 
by applying ah axial force to the support member 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1 325 radially expands the expandable 

25 tubular member 1335 into intimate contact with the walls of the wellbore casing 
1300. 

As illustrated in FIG. 13d. iri a preferred embodiment after the expandable 
tubular member 1335 has been oompletety radially expanded by the axial 
displacement of the expansion cone 1335, the opening 1310 in the wellbore casing 
30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 Is used to repair or fonm wellbore casings, pipelines, and stnidural 
supports. 

Referring to FIGS. 14a to 14g, an alternative embodiment of an apparatus 
35 and rnethod for coupling an esqpandable tubular member to a preexisting stnicture 
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wlH now be described. Referring to Fig. 14a, a wellbore casing 1400 is posilkmeid 
within a subtenranean formation 1405. The wellbore casing 1400 m^y be positioned 
in any orientation frorn the vertical direction' to the hprirontal direction. The wellbore 
casing 1400 further includes one or more openings 1410 that nnay have t>een the 
5 result of unintentional damage to the wellbore casing 1400, or due to a prior 
perforation or fracturing operation perfonrted upon the surrounding subterranean 
formation 1405. As will be recognized by persons having ordinary sidll in the art, the 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 
10 In a prefenred embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 in the wellbore casing 1400. More ger^rally, ttie apparatus 1415 is 
preferably utilized to forni or repair wellbore casings, pipelines, or staicturat 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 

15. * second support member 1425, a coupling 1430, an expands^bie tubular member 
1435, an expanston cone 1440, a third support member 1445, and a padier 1450. 

The first support member 1420 is preferably adapted to be coupled to a 
Surfaoa location. The SiQ)port member 1420 is furtiier coupled to the expansion 
cone 1440. The first support member 1420 is preferaA>ly adapted to convey 

20 pressurized fluidic materials and/or eledrical current and/or cpmmurricafion signials 
from a surfaosi locatton to the expanision cone 1440 arid the packer 1450. The first 
support: member 1420 may, for example, be conventional conimercially availabie 
slide wire, braided wire, coiled tubing, or drilling stock material. 

The second support nriember 1425 is preferably adapted to be coupled to a 

25 surface kx^ation. The support memt>er 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized flukJic 
materials and/or electrical current and/or communication signals from a surface 
tecation to the coupling 1430. The second support member 1425 may, for example, 
be conventional commerdaily available slick wire, braided wire, coiled tubing, or 

30 drilling stock nr^terial. 

The coupling 1430 is coupled to the second support noember 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may l>e any number of conventional 
commercially available passive or actively controlled coupling devices such as, for 
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example, packers or sHps. In a preferred embodiment, the obupiing 1430 Is a 
mecharrical slip. . 

The expdndsdMe tubular member 1435 Is removaUy coupled to the coupling 
1430. In a preferred embodiment, the wcpandable tubular nrtember 1435 includes 

5 one or rnore engagement devices that are adapted to couple with and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled tp the wellbore casing 1400. In a prefenred embodiment, the 
engagemant devices include teeth for biting into the surfece of the wellbore casb^ 
1400. In a prefenred embodiment, the extendable tubular member 1435 furtheir 

10 includes one or more sealing members on the outside surface of the expandable 
tubular member 1435 In order to optimally seal the interface between the 
expandable tubular member 1435 and the wellbore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 

15 patent application serial m. 09/!454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. whk:h claimed the benefit of the filing date of U.S. proylstonal patent 
applcatlon no. 60/111.^3. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
uHllV patent applicatkm serial no. 09/510.913, atlpnney docket no. 25791.7.02. filed 
on 2/23/2000. whteh dairnet^ the benefit of the filing date of U.S. piovistonai 

20 applcation no. 60/121,702. filed on ^1999; (3) U.S. utility patent appilcatton 
serial no. 09/502,350, attpmay docket no. 25791.8.02. filed on 2/10/2000. which 
daimed the benefit of the filing date of U.s; provlstonai appllcatkm no. 6(V119.611, 
attomey docket no. 25791.8; (4) U.S. utility patant appilcatton serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional appHcation no. 60/108,558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. proviskmal application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 

30 applicatton no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whk:h dahTied the benefit of the filing dates of U.S. provistonal application no. 
60/121.841. attomey docket no. i25791.12. filed on 2/26/1999 and U.S. pravistoned 
appfication no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utaity appHcation no. 09/511.941. attomey docket no. 25791.16.02, filed on 

35 2/24/2000. Which claimed ttie benefit of ttw filing date of U.S. provistonal serial no. 
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6(^121.907, attorney docket no, 25791.16, filed on 2/26/1999; (9) U.S. iitilMy patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
wtiteh daim^ the bene/fH of the filing date of U.S. provistonai patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent applicatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the k)enefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket ho. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskNial applicatton no. 60/146.203. attorrwy docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application ho. 60/143.039. attorney docket no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent appiicatipn no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisionai patent application no. 60/165,228. 

15 attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which arte 
incorporated herein by refBrence. ^ 

The expanston cone 1440 Is coupled to ttie first support nnenriber 1420 and 
the third support nnember 1445« The expanston cone 1440 is preferably adapted to 
radially expand the expandable tubidar nnemt)er 1435 when the expanston cone 

20 1440 is axially displaced relative to the expandabto tubular member 1435. 

In a preferred embodiment, the expansion cone 1440 is provkJed 
substantially as disctosed in one or more of the fdlowlng: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing' date of U.S. provisional patent 

25 application no. 60/1 1 1 .293. attorney docket no. 25791 .3. filed on 12/7/1908; (2) U.S. 
utility patent appltoation serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which dalnrted the benefit of the filing date of U.S. provisional 
appltoation no. 60/121,702, fited on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed oh 2/10/2000, which 

30 ciainr)ed tiie benefit of tt>e filing date of U.S; provistonal application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed ttie benefit of 
the filing date of U.S. provistonal application no. 60/108.558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appHcation no. 60/183.546, 

35 filed on 2/18/2000; (6) U.S. utility patent appltoation no. 09/523,460. attomey docket 
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no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
pnwisionat application no. 60/124.042, filed on 3/11/1999; (7) U.S. utilHy patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2if24/2000. 
which ckrimed the twnefit of the filing dates of U.S. provisional application no. 

5 60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
appikatton no. 60/154.047. attorney docket no. 25791.29. fUed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the fiKng date of U.S. provisk)nal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

10 applteation no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
wMch claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
uHfity patent appHcatkm no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whteh claimed the benefit of the filing date of U.S. proviskinal api^cation 

IS no.- 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
pro^dsk)nal appiicatkm no. 60/146,203, atlomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskinal applicatkm no. 60/t43.039. attorney dock^ no. 
25791.26. filed on 7/9/1999: (13) U.S. provi^kMial patent applipatlon serial no. 
60/162.671. attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provistonal 

20 applteatlon no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal pMant applicatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appltoatton no. 60/165.228. 
attorney dodcet no: 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

25 The third support member 1445 is preferably coupled to the expansion cone 

1440 and the packer 1450. The third support member 1445 is preferably adapted to 
convey pressurized flukllc materials and/or electrical current and/or communtoation 
signals from a surface location to the packer 1450. The third support member 1445 
may. for example, be conventtonal commercially available stidt wjre, bratoed wire, 

30 coiled tubing, or drilling stock material. 

The packer 1450 is coupled to the third support member 1445. The packer 
1450 is further preferably adapted to opntroliably coupled to the wellbore. casing 
1400. The packer 1450 may be any number ofoonventionaloommercially available 
packer devices. In an alternative embodinient, a bladder, slipped cage assembly or 

35 hydraulic slips may be substitiited for the packer 1450. 
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As iilustFated In FIG. 14a, the apparatus 1415 is preferably positioned within ^ 
the wellt)ore casing 1400 with the boVtam (rf the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. --^ 
As illustrated in FIG. 14b, in a preferred embodiment, the packer 1450 is 
5 then anchored to the wellbore casing 1400. In this manner, the expansion cone 
1440 is maintained In a substantially stationary position. 

As illustrated in FIG. 14c, in a prefenred embodiment, the expandable tubular ^ 
member 1435 is then lowered towards the stationary expanston cone 1440. In a 
prefenred embodiment, as illustrated in FIG. 14d, the lower end of the expandable 
10 tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
into contact with the weltbore casing 1400. In a prefen^d embodiment, the lower 
end of the expandiable tubular member 1435 includes one or more engagement 
devices for engaging the wellbore caslnig 1400 in order to optimally couple the end 
of the expandable tubular nriember 1435 to the wellbore^ ^ 
IS In an attjsmative embodiment, a compressible cement and/or epc^ is then 

ir\iecied Into the anniriar space between the unexpcHided portion of the tubular ^ 
member 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy is then pennitled to at least partially cure prior 1o the initiation of the radial 
expansion process. In t>^ manner, an anniriar structural support and fluidlc seal Is 
20 provided around the tubular member 1435. ^ 
As illustrated bi FIG. 14e, in a preferred embodiment, the packer 1450 is 
decoupled from the wellbore casing 1400. ^ 
As illustrated in FIG. 14f, in a prefened embodiment, the expansion cone 
^ 1440 Is then axiatly displaced by applying an axial force to the first support member _ 
25 1420. In a preferred erTd)odiment, the axial displacement of the expansion cone 
1440 radially expands the expandable tubular member 1435 into Intimate contact 
with the walls of the wellbore casing 1400. In a preferred embodiment, prior to the 
initiation of the axial displacement of the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 
30 As IHustrated In FIG. 14g, in a prefened embodiment, after the expandable 

tubular nrtember 1435 has t>een completely radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 in the wellbore casing 
1400 Is sealed off by the radially expanded tubular member 1435. In this manner, *^ 
repairs to the wellbore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or form welibore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an alternative embodiment of an apparatus 
for coupling an expandable tubular member to a preexisting structure will now be 
5 described. Referring to Fig. i5a. a welibore casirig 1500 is positioned within a 
subterranean fonnatton 1505. The welibore casing 1500 may be positioned in any 
orientation fipom the vertical direction to the horiro The welibore casing 

1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the welibore casing 1500, or due to a prior perforation or 

10 fracturing operatton perfbmied upon the surrounding subterranean formation 1505. 
As will be recognized by persons having orcfinary skill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the welibore dasing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilteed to seal off the 

15 openings 1510 In the welibore casing 15(X). More generally, the apparatus 1515 is 
preferably utHlzed to fonn or repair welibore casings. plpelin«». or structural 
supports. 

The apparatus 1515 preferably includes a support menrtber 1520. ari 
expandable tubular member 1525. an expansion cone 1530. a coupling 1535, a 

20 resilient anchor 1540. and one or nwreseate 1545. 

The support member 1520 is preferably adapted to be coupled to a surface 
(cwcation. The support rrtember 1520 is further coupled to the expansion cone 1530. 
The support rnember 1520 is preferably adapted to convey pressurized fluidlc 
nr)aterials and/or electrical current and/or communication signals from a surface 

25 location to the resilient anchor 1540. The support member 1520 may. for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
drilling stock material. 

The expandable tubular member 1525 is removably coupled to the 
expanston corie 1530. In a preferred embodiment, the expandable tubular member 

30 1 525 includes one or more engagement devices that are adapted to couple with and 
penetrate the welibore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coined to the welibore casing 1500. In a preferred 
embodiment, the engagement devtoes include teeth for biting into the surface of the 
welibore casing 1500. In a preferred embodntient. the expandable tubular menriber 

35 1525 further includes one or more sealing membere 1545 on the outsMe surfece of 



the expandable tubular member 1525 In order to optimally seal the inlerfape 
between the expandable tubular member 1525 and the wellbore casing 1500. 

In a prefenred embodiment^ the expandable tubular member 1525 includes a 
lower section 1550, an intemiediate section 1555, and an upper section 1560. In a 
5 preferred embodiment, the wall thicknesses of the lower and intemnediate sections, 
1550 and 1555, are less than the wall thickness of the upper section 1560 in order 
to optirnalty facilitate the radial expansion of the expandable tubular member 1525. 
In a preferred embodiment, the sealing members 1545 are provkled on the outside 
surface of the upper sectton 1560 of the expandable tubular member 1525. In a 

10 preferred embodiment, the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tubular member 1525 in order to optimally anchor the 
expandable tubular member 1525 to the wellbore casing 1 500. 

In a preferred embodiment, the expandable tubular member 1525 is further 
provided sul>stantiaily as disclosed in one or more of the following: (1) U.S. utility 

IS patent applicatkm serial no. 09/454,139, attorney docket no. 257911.3.02, filed on 
12(3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appllcatton nd 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
iMffy patent application serial no. 09/310,913, attorney docket no, 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. proviskmal 

20 appik»tton no. 60/121,702, filed on 2/25^1999; (3) U.S. utility patent applicatton 
serial no. 09/502,350, attorney docket no; 25791.6.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional appiicatton no. 60/1 i 9,61 1 , 
attom^ docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed ttie benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed ttie benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisk>nal 
appUcation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

35 2^4/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121,907. attornsy docket no. 25791. IjS. filed on 2/26/1999; (9) U.S. utiltty patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which dalmed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

5 utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which dainned the t)enefit of the fiUng date of U.S. proviskNial application 
no. 60/131.106. attorney docket .no. 25791.23. filed on 4/26/1999; (11) U.S. 
pioviskxial applkxition no. 60/146,203. attorn^ docket no. 25791.25. filed on 
7^/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provisional patent applkatlon serial no. 
60/162.671. attorney docket no 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applteatkin no. 60/159.039, attorney docket no. 25791.36, fited on 10/12,1999; (15) 
U.S. proviskmai patent appiicatfon no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.8. proviskNiai patent appltoatkm no. 60/165.228. 

15 attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein tiy lefMenbe. 

The «(pansk>n cone 1530 is coupled to the support member 1520 and the 
coupling 1535. The expansion coni» 1530 is preferably adapted to radially expand 
the expandable tubular member 1525 when the expansion cone 1530 is axially 

20 displaoed relatlva to the expaiidabia tubular niember 1525. The expanston cone 
1530 may be any number of oonyentkxial commereialiy availabte expansk>n cones. 

In a prefened embodiment, the expanskm cone 1530 is provided 
substantially as disck>sed in one or more of the foltowing: (1) U.S. utility patent 
appiteation serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 

25 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appHcation no. 60/1 1 1 .293. attomey docket no. 25791 .3, filed on 12/7/1 998; (2) U.S. 
utility patent applteatton serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility .patent application 

30 serial no. 09/502,350. attomey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applicattori no. 60/119.611, 
attomey docket no. 25791.8: (4) U^S. utility patent application serial no. 00/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999, which claimed ttie ben^t of 
ttie filing date of U.S.. provisional applicaitran no. 60/108,558, attontey docket ho. 

35 25701.9. filed on 11/16.1998; (5> U.S. provisional patent applteatton no. 60/183.546. 
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fBed on 2/18/2000; (6) U.S. utHity patent application no. 09^3.460. attonwy docAet -\ 
no. 25791.1 1.02. filed on 3/10/2000. which claimed the benefit of the filing dale of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1 999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket ho. 25791.12.02, filed on 2/24/2000. 
5, which claimed the benefit of the filing dates of U.S. provisional application no. ^ 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatkin no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) ^ 
U.S. uttlity applicatk)n no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121.907. attorney docket no. 25791 .16. filed on 2/^^6/1999; (9) U.S. utility patent 
24>plicatk)n no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
whteh claimed the benefit of the filing date of U.S. provistonal patent appllcatton H 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appllcatkm no. 09/559.122. attorney docket no. 25791.23.02. filed on *^ 

15 4/26/2000. wNchdalmed the benefit of the fiBng date of U.S. provisional appHcation 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appllcatton no. 60/146.203, attonray docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039i attomey dcx:ket no. ^ 
^91.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 

20 60/162,671. attorney docket no. 25/91.27. fited on 1 1/1/1999; (14) U.S. provistonal 
appltoatton no. 60/159,039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent appltoatton no. 60/159.033. attomey docket no. 25791.37, ^ 
fHed on 10/12/1999; and (16) U.S. provistonal patent appltoation no. 60/165.228. 
attomey docket no. 25791.39, filed on 11/12/1999. the disclosures of whteh are ^ 

25 incorporated herein by reference. 

The coupling 1535 is preferably coupled to the support member 1520. tfie 
expanston cone 1530 and the resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fluidic materials and/or eleictrical current 
and/or communtoation signals from a surface location to the r^lient anchor 1535. 

30 The coupling 1535 may, for example, be conventional commercially aVailabto slk^ 

wire, brakled wire, o^led tubing, or drilling . stock material. In a prefsnvd H 
embodiment, the coupling 1535 is decoupled from the resilient anchor 1540 upon 
initiating the axial dlsi^oementoftfie expanston cone 1530. n 
The resilient anchor 1540 Is preferably coupled to the kMver sectton 1 550 of 

35 the expandable tubular member IStS and the coupling 1535. The resiltont anchor 
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1540 is further preferably adapted to be controllably coupled to the wellbore casing 
1500. 

Referring to FIQS. 16a and 16b. In a preferred embodiment, the resilient 
anchor 1540 Includes one or more coiled resilient members 1600 and corresponding 

5 retoasabte coupling devices 1605. In a preferred embodiment, the resilient anchor 
1540 is maintained in a compressed elastic position that is controllably released 
thereby causing the resilient andhor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As iilustreted in FIG. 16b, in a 
preferred embodiment, when the coupling device 1605 Is released, ttie cojled 

10 resilient member 1600 at least partially uncoils in the outward radial direction. In a 
prefenred embodiment, at least a portion of the coiled member 1600 is coupled to 
the lower section 1550 of the expandabfe tubular member 1525. In a preferred 
embodiment, the uncdled member 1600 thereby couples the lower section 1550 of 
the expandable tid>ular member 1525 to the weHb^ 

15. The colled member 1600 may be fabricated ftotp any number of 

conventional commercially available resilient materials. In a preferred embodiment, 
the ooHed member 1600 is fabricated frofn a resilient material such as. for example, 
spring steel. In a preferred embodiment, the celled member 1600 is fabricated from 
memory metsds in order to optimally provide control of shapes and stri^ses. 

20 In a prefenred embodiment, the retee^able coupling device ^605 maintains 

the cdled member 1600 Is a coiled position until the device 1605 is released. The 
releasable coupling deyfce 1605 may be any number of conventional commercially 
available releasable coupling devices such as, for example, an explosive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a 

25 preferred embodiment, the resilient anchor 1540 is positioned to apply the maximum 
nomial force to the walls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodiment, as iilustreted in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or more resilient anchoring 
30 merhbere 1705, one or more corresponding rigid attachments 1710, and one more 
corresponding releasable attachments 1715. In a preferred embodiment, the 
resilient anchoring membere 1705 are maintained in compressed elasHc condition 
by the corresponding rigid and releasabte attachments^ 1710 and 1715. In a 
profaned enribodlment, when the conesponding refeasabte attachment 1715 is 
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released, the corresponding resSent arichoring mennber 1705 expands, releasing 

the stored elastic energy, away from the tubular member 1 700. 

As illustrated in FIG. 17a. one end oT each resilient anchoring member 1705 

is rigidly attached to, the outside surfooe of the tubular member 1700 by a 

5 corresponding rigid attachment 1710. The other end of each resilient anchoring 

member 1705 is removably attached to the outside surface of the tubular member 

1700 by a oorresponding releasable attachment 1715. As iliustrated in FIG. 17b, in 

a preferred embodiment, releasing the releasable attachment 1715 permits the 
' . . . * 

resilient energy stored In the resilient anchoring rnembW 1705 to be released 

10 thereby causing the resilient anchoring nnember 1705 to swing radially outward from 

the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 

conventional materials. 

The resilient anchoring rnembers 1705 may be fabricated from any number 

15 of resHient nraterials. In a preferred embodiment, the reslDent anchoring members 

1705 are fabricated from memory metal in order to optimally provide control of 

shapes iand stresses. 

The rigid attachments 1710 may be fabricated from any number of 

conventional oonrmercially available materials. In a preferred embodiment, the rigid 

20 atlachnients 1710 are fabricated from 4140 steel In order to optimally provide high 

strength. 

The releasable attachments 1715 itiay be fabricated from any number of 
conventional commercially available devices such as, for example; explosive boKs. 
In another alternative embodiment, as iliustrated in FIGS. 18a and 18b, the 
25 resilient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805, one or more resilient memt>ers 1810, and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
members 1810 are nrtaintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b, in a preferred embodiment, when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are permitted to expand outwardly in ttie radial direction. 

The tubular member 1800 preferably irK:lude6 one or more openings 1820 
for containing the release device^ 1815 and for permitting the anchoring devices 
1805 to pass through. The tutHJiar member 1800 may be fabricated from any 
35 number of conventional oonnmercially available rraterials: In a preferred 
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embodiment, the tubular member 1800 is fsrt)ricated from 4140 steel In order to 
opttmaily provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
5 through the corresponding openir^s 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate* the surface of the wellbore 1500. The anchoring devices 1805 n\ay be 
ftibricated from any number of duneible hard materiais such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 
10. embodiment, the anchoring devices 1805 are fabriMted fnam machine tool steel In 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the oxresponding anchornng devices 1805. In a preferred embodiment. 
15 when the release devices 1815 release the anchoring devices 1805, the resiltent 
members 1810 are preferably adapted to force the anchoring devices at least 
partially through the corresponding openhgs 1820 into contact with, to at least 
partially penetrate, the w^ibore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
20 1820 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the conrefcponding anchoring devices 1805 within the tubular member liBOO 
until released by a control signal provided from a surfiace. or other, location. The 
release device 1815 may be any number of conventional commercially available 
release devices, in a preferred embodinrent. the release devices 1815 are pressure 
is activated In order tp optimally provide ease of operation. 

As illustrated in FIG. 15a. the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 positioned in 
. opposing relation to the opening 1 51 0. 

As illustrated In FIQ. 15b. in a preferred embodiment, the resilient anchor 
30 1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular nnember 1525 is anchored to the wellbore 
. casing 1500. In a preferred embodiment, the resHlent anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surface location. 

In an alternative embodiment a compressible cement and/or epoxy Is then 
35 injected into the iannular space between the unexpanded portion of the tubular 
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member 1525 and Hie wellbore casing 1500. The compressible cement »d/or 
epoxy is then pemiitted to at least partially cure prior to the inttiattoh of the radial 
expansion process. In this manner, an annular stnicturai support and fluidic 3eal is 
provided around the tubular member 15^. 

As illustrated in FIG. 15c, in a preTerred embodiment^ the expansion cone 
1530 is then axially displaced by applying an axial force to the support member 
1520. In a preferred embodiment, the axial displacement of the expar^ion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the wellbore casing 1500. 

As illustrated in FIG. 15d Jn a preferred embodiment after the expandable 
tubular menri)er 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casin9 1500 are optimally provided. More generally, the 
apparatus 1515 b used to repair or fonti wdHbore casings, pipelines, and structural 
supports. 

Refening to FIGS. 19a. 19b and 19c an alternative embodimerit cf an 
expandable tubular member 1900 for use in the apparatus 1515 will now be 
described. In a preferred embodiment the expandable tubular member 1900 
includes a tidnilar body 1905, one or mora resilient panels 1910, one or more 
corresponding engagement members 1015, and a release member 1920. In a 
preferred embodiment the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is andiorad to a preexisting stmcture such as, for 
exampte, a wellbore casing, ah open hole wellbore section, a pipeline, or a structursd 
support. 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any numt>er of conventional commercially available 
expandable tubular members, in a preferred embodiment the tubular member 1905 
is an expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasably coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expanston cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 are coupled to the tubular memt)er 1905 
welding in order to optimally provide high strength. The resiiient panels 1910 may 
be fabricated from any*numt>er of conventionai commercially available resilient 
materials. In a preferred embodiment, the resilient panels 1910 are fabricated from 
5. spring steel in onier to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to conesponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1500, or other preexisting structure. 

The release member 1920 is releasably coupled to the resilient panels 1910. 

10 The release member 1920 is preferably adapted to controllably release the resilient 
panels 1910 from their initiar strained positbns in order to permit the resiiient panels 
1910 to expand to their e)q>anded positions 1925. In a pretend embodiment the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
etedrical and/or control and/or hydraulic signals ace communicaled to and/or from 

15 the relejase member 1920. release rnember 1920 may be any nun^r of 
conventional commercially available release devices. 

Referring to FIGS. 20a to 20d, an aKematlve embbdlrrient of an apparatus 
and method for coupling ah expandable tubularmember to a preexisting structure 
win now be described. Refsning to Fig. 20a. a wellbore casing 2000 is positioned 

20 within a subterranean formation 2005. The wellbore casing 2000 rnay be positioned 
in any orientation from the vertical direction to the horizontal direction: The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operation perfomned upon the sunrounding subten^nean 

25 formation 2(K)5. As will be recognized by persons having ordinary skill In the art. the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a preferred embodiment an apparatus 2015 is utilized to seal off flie 
openings 2010 in ttie wellbore casing 2000. More generally, ttie apparatus 2015 is 

30 preferably utilized to form or repair wellboire casings, pipelines, or stiucturai 
supports. 

The apparatus 2015 preferably includes, a support member 2020, an 
expandable tubular member 2025, an expansion corie 2030, a coupling 2035, a 
resilient anchor 2040, and one or more s^is 2045. 
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The support member . 2Q20 is preferably adapted to be coupled to a surfeoe 
location. The support member 2020 is ftjrther coupled to the expansion cone 2030. 
The support member 2020 e preferably adapted to convey pre$suriad fluidic 
materials and/or electrical cunrent and/or communication signals from a surfeoe 
location to the anchor 2040. The support member 2020 nfiay, for example, be 
conventional commerdaiiy available slick wire, braided vvire. cojled tubing, or drilling 
^ock material. 

Ttte expandable tubular member 2025 is removabl]^ coupled to the 
«(pansion cone 2030. in a prefened embodiment, the expandable tubular member 
2025 includes one or more engagement de\dces that are adapted to couple with and 
panfBtrate the weUbore casing 2000. In this manner, the expandable tubular 
member ?025 is optimally coupled to the weilbore casing 2000. In a preferred 
embodiment, the engagement devices include teieth for biting into the surfece of the 
welwrB casing 2000. Ir> a preferred embodiment, the expandcd)le tubutar member 
2025 further includes one or hiore sealing members 2045 on the outside surftee of 
the expandable tiibular member ^25 In order to optimally seal the interface 
between the expandable tubular member 2025 and the weilbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 includes a 
lower section 2050. an intermediate section 2055. and an upper secHon 2060. In a 
preferred embodiment, the wall thicknesses of the tower and intermediate secttons. 
2050 and 2055, are jess than the wall thtokness of tho upper section 2060 in order 
to optimally facilitate the radial expansion of the expandabto tubular member 2025. 
In a prefened embodiment, the sealing members 2045 are provided on the outskJe 
surface of the upper section 2060 of the expandable tubular member 2025. In a 
prefened embodiment, the resilimt anchor 2040 is coupled to the lower section 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to the weilbore casing 2000. 

• In a prefenBd embodiment, the expandable tubular member 2025 is further 
provkJed substantially as disctosed in one or more of the foltowing: (1) U.S. utility 
patent applkxitton serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, wNch claimed the benefit of the filing date of U.S. provistonal patent 
applkation no. 60/1 11 ,293, attorney docket no. 25701 .3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.013, aUomey docket no. 25791.7.02, filed 
on 2/23/2000. whfch claimed the benefit of the filing date of U.S. provistonal 
appltoation no. 60/121.702. fitod on 2/25/1999; (3) U.S. utility patent appltoation 
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serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the fiOng dale of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provtetonal application no. 60/108,556. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appiicatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utWty patent appjicatmn no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional applkatlon no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
appBcation no. 09/512,805. attorney docket np. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provistonai applteatkxi no. 
60/121.841. attorney docket no. 25791.12. filisd on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utUMy applteatkm no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. proviskxial serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appGcatton no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
whteh claimed the benefit of the filing date of U.S. proviskxial patent application, 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appfication no. 09ffi»,122. attomi^ docket no. 25791 ^.OiZ. filed on 
4/26/2000. whteh claimed tiie berarfit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonai application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskMial application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
60/162.671, attonwy docket no. 25791.27, filed on . 11/1/1999; (14) U.S. provistonai 
appfication no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference.. 

The expanston cone 2030 is preferably coupled to the support member 2020 
and ttie coupling 2035. The expanston oohe 2030 is preferably adapted to radially 
expand Ihe expandable tMbular member 2025 when the expanston cone 2030 Is 
axially displaced relative to ttie expandabte tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
substantially as disclosed in one or more of the foliowring: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the l)enefit of the fifing date of U.S. provisional patent 
5 application no. 60/111,293. attorney dodtet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09^10,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
applicatk)n no. 60/121.702, filed on 2/25/1999; (3) U.S. utfllty patent appltoatkm 
serial no. 09/502.350. attorney docket ho. 25791.8.02, filed on 2/10/2000. which 
10 claimed the benefit of the filing daite of U.S. provlstonal applicatton no. 60/119.611. 
attorney dodwt no, 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed ttie benefit of 
the filing date of, U.S. provlskmal application no. 60/108,558, attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
15 filed on 2/18/2000; (6) U.S. utrlHy patent appHcation no, 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. whfch claimed the benefit of the filing date of 
U.S. provlstonal application no. 60/124,042. fited on 3/11/1999; (7) U.S. uHHty patsnt 
appBcatlon no. 09/512.895, attorney docket no. 25791.12.02. fited on 2/24/2000. 
whfch claimed this benefit of the filing dates of U.S. provlstonal appltoatton no. 
20 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appHcation no. 60/154.047. attorney docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. whfch claimed the benefit of the filing da^ of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. fited on June 7. 2000. 
which daimed the benefit of the fifing date of U.S. provisional patent appHcation 
serial no. 60/137.998. attorney docket no. 25791,17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whfch dajnted the benefit of the filing date of U.S. provisional appHcation 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provbkJnal application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S: provistonal application no. 60/143.039. attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appHcation no. 60/159,039, attorney docket no. 25791.36. fited on 10/12,1999; (15) 
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U.S. provisional patant.application no. 00/159,033, attorney dodcet na ^791.37. 
filed on 10^12/1999; and (16) U.S. provisional patent application no. 60/165^8, 
attorney docket no. 2579139. filed on 11/12/1999. the disdosures of vvhich are 
incorporated herein by reference. 

The coupling 2035 is preferably coupled to the support member 2020, the 
expansion cone 2030. and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluidic materials and/br electrical current and/cx- 
communication signals from a surface location to the anchor 2035. The coupling 
2035 may, for example, be conventionar coprnerdally available slidt wire, braided 
wire, coiled tubing, or drilling stock material. In a prefened embodinrtent, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the ^i 
displaoamentofttie expansion cone 2030. 

the anchor 2040 is preferably coupled to the tower section 2050 of the 
expandaUe tubular member 202S and the coupling 2035. The anchor 2040 is 
further preferably adapted to be controllably coupled to the wellbore casing 2000. 

Referring to FIGS. 21a and 21b. in a prefened embodiment, the anchor 2040 
includes a housing 2100. one or more spikes 2105. and one or more oorrespohding 
actuators 2110. In a prefened embodiment, the spBces 2105 are outwardly 
extended by the corresponding actuators 2110. In ah alternative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spites 2105 are outwardly extended by placing 
a quantity of fluidic material onto the spikes 2105. 

The housing 2100 is coupled to the tow^r section 2050 of the expandabte 
tubular member 2025. ttie spikes 2105, and tiie actuators 2110. The housing 2100 
is further preferably coupled to tiie coupling 2035, in a pnaferred enibodiment, the 
housing 2100 is adapted to convey electrical, communication, and/or hydraulic 
signals from the coupling 2035 to the actuators 21 10. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the conresponding actuatcns 21 10. The spikes 2105 are preferably adapted to pivot 
rslative to the housing 2100. The spikes 2105 are furttier prefeiBbly adapted to 
extend outwanUy in a radial direction to engage, and at least partialiy penetrate, the 
wellbore casing 2000. or ottter preexisting stnjcture such as. for exampte. the 
wellbore. Each of the spikes 2105 further preferably include a concave upward^ 
feeing surface 2115. In a preferred embodiment, tiie pfeoert»nt of a quantity of 
fluidic material such as, for exampte. a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage, the wellbore cashg 2000, or other preexisting structure such as. for 
example, the wellbore. Attemativeiy. the upward displacement of the apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
5 engage the wellixm casing 2000. or other preexisting structure such as. for 
example, the weUt)ore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
conesponding spikes 2105. The actuators 21 10 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 
10 2106 outwardly and away from the housing 2100. The actuators 2110 may be any, 
number of conventional commercially available actuators such as, for example, a 
spring, an eledrfc or hydraulic motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provUe 
ease of operation, in an alternative embodiment, the actuators 2110 are omitted 
and the spikes are pivotaHy coupled to the housing 2100. 

RefBrring to FIQS. 22a, 22b. and 22c, In an alternative embodiment, the 
anchor 2040 Includes the housbig 2100, one or more petal baskets 2205, and one 
or more corresponding actuators 2110. In a prefened embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators 2110. In an 
alternative embodiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another altemative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluldk: material 
onto the petal baskets 2205. 

The housing 2100 is coupled to the lower secUon 2050 of the expandable 
tubular member 2025, the petal baskets 2205. and the actuators 21 10. 

The petal baskets 2205 are preferably lYwvably coupled to the housing 2100 
and the corresponding actuatcMrs 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial diredfon to engage, and at least 
partially penetrate. Ihe wellbore casing 2000. or other- preexisting structure. As 
illustretod in FIG. 22c each of the petel baskets 2205 further preferably include a 
concave upwardly facing surface 2215. in a preferred embodiment, the placement 
of a quantity of fluldic material such as, for exampte, a barite plug or a flex plug, onto 
the surfoces 2215 causes the petel baskete 2205 to pivot oulwanlly away from the 
housmg 2100 to engage the wellbore casing 2000, or other preexisting structure. 
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AKematfveIyi the weight of the fluidic materials placed onto the petal baskets 2205 Is 
sufficient to anchor the expandable tubuidr member 2025. Alternatively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbore casing 2000. or other 
preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufHdent to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100. In 
an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 2100. 

In an alternative embodinfient, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As aiustrated In PIG. 20a. the apparatiis 2015 is preferabty posittoned within 
the wellbore casing 2000 with the expandable tubular member 2025 posittoned in 
opposing relafion to the opening 2010. 

As illustrated in FIG. 20b, in a preferred embodiment, ttte anchor .2040 is 
then anchored ltd the weUbdre casing 2000. In this manner, the lower section 2050 
of the expandable tubular mennber 2025 is anchored to the wellbore cgsing 2000 or 
the wellbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface location to the 
actuators 21 10 of the anchor 2040. In an altemative embodiment, the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly disf^dng the apparatus 2015. 
In an altemative embodiment, the anchor 2040 is anchored to the wellbore casing 
2000 by placing a quantity of a fluidic material such, for example, a barite plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
altemative embodiment, the anchor 2040 is omitted, and the apparatus 2015 Is 
anchonad by placing a quantity of a fluidic mdterial such, for example, a barite plug 
or a flex plug, onto at least the k)wer and/or the intemnediate secttons, 2050 and 
2055, of the expandable tubular member 2025. 

In an altamative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portton of the tubular 
member 2025 and the wellbore casing 2000. The cornpressible cement and/or 
epoxy is then pemnitted to at (east partialiy cure prior to the initiation of the radial 
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expansion process. In this manner, an annular, stoictural support and fluUlc seal is 
provided around the tubular member 2025. 

As illustrated In FIG. 20c In a prefened embodiment, the expansion cone 
2030 Is then axially displaced l>y applying an axial force to the support member 
5 2020. In a prefened embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into htimate contact 
with the walls of the wellbore casing 2000. 

As illustrated in FIG. 20d. in a prefened embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
10 displacement of the expansion cone 2030, the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
appanfyjs 2015 is u»ed to repair or fomi wellbore casings, pipelines, and strocturai 
supports. 

fteferring to FIGS. 23a to 23e, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stnjcture 
will now be described: Refeirlng to Fig. 23a. a wellbore casing 2300 and an open 
hole wellbore section 2305 are positioned within a subterranean fbmtatlon 2310. 
The^wellbore casing 2300 and the open hole wellbore section 2305 may be 
positioned In any ori^italion firom the vertical directiori to the horizpntal direction. 

In a prefened embodiment, an apparatus 2320 is utHlzed to fonn a new 
sedlon of weHbore casing within the open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably utilized to fonm or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2320 preferably includes a support member 2325, an 
expandable tubular member 2330, an expansion cone 2335, one or more upper 
sealing members 2340. and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
Tlte support member 2325 may. for example, be conventional comnwdally 
available slide wire, braided wire, colled tubing, or drilling stock material. 

The; expandable tubular member 2330 is removably coupled to the 
exparision cone 2335. In a preferred embodiment, the expandable tubuteur rnember 
2025 further includes one or more upper and lower sealing members. 2340 and 
2345. on the outside surface of the expandable tubular member 2330 Iri order to 
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optimally seal the Interfeoe behiveen the expandable tubular member 2330 arKi the 
wellbore casinsf 2300 and the iDpen hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further' 
includes a lower section 2350. an intennediate section 2355, and an upper section 
2360. In a preferred embodiment, the wall thicknesses of the lower and 
intemnediate sections, 2350 and 2355, are less than the wall thidtness of the upper 
section 2360 in order to optimaliy lacilitata the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the lower section 2350 of the . 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
pemitt a fluidic sealing material to penetrate the tower section 2350. 

In a preferred embodiment, the e}q)andabie tubular member 2330 is further 
provided substantially as disclosed in one or more of the following: (1 ) U.S. utility 
patent applicatiori serial np. 09/454.139. attorney dodcet no. 25791.3.02, filed on 
12^1999, which claimed the benefit of the filing date of U.S, provisional patent 
application no. 60/111,293, attorney dod(et no. 25^1.3, filed on 12/7/1998; (2) U.S. 
utity patent application serial no. 09/510,913, attorney dodcet no. 25791.7.02. filed 
on 2/23/2000. whidi claimed the benefit of the fifing dale of U.S. provisional 
application no. 60/121,702. filed oh 2^5/1999; (3) U.S. ufllity patent applcafion 
serial no. 09/502.350. atloniey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. previsjonal applcatton no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appljcatipn serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the ben^t of 
the filing date of U.S. provisional applnation no. 60/108,558. atlomey d^et no. 
25791.9, filed on 11/16.1998; (6) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appllcatton no, 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional appllcatton no. 60/124.042, fited on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12.02, fited on 2/24/2000. 
whtoh daimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appBcation no. 60/154,047, attomey docket no. 25791.29, fltod on 9/16/1999; (8) 
U.S. utility appltoallon no. 09/511,941. aibmey docket ho. 25791.16.02, fited on 
2/24/20(X). whteh daimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. atlomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/568,946, attomey ciocket no. 25791:17.02, fited on June 7. 2000, 
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which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1990; (10) U.S. 
utility patent application no. 09/559.122, attorney dodcst no. 25791.23.02. filed on 
4/26/2000. which claimed the benem of the filing date of U.S. provisional application 
5 no. 60/131.106. attorney dodtet no, 25791.23. fUed on 4/26/1999; (11) U.S. 
provisional application no, 60/146,203. attorney docket no. 25791.25, filed on 
. 7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U S- provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27. ffled on 11/1/1999; (14) U.S. provisional 
10 application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228, 
attorney docket no. 25791.39, filed on f 1/12/1999. the disdosures of whtoh are 
' inoorporated herein t)y rsliBrenoe. 
IS The expansipn cone 2335 is preferably coupled to the support member 

2325. The mpanston cone 23i35 is further preferably removsd}ly coupled to the 
expandable tubular member 2330. The ocpariston done 2335 is preferably adapted 
to radially expand the expandable tubula* member 2330 when the expanston cone 
2335 is axially displaoed relative to the expandable tubular member 2330. 
20 In a preferred embodiment, the expansion oone 2335 Is provkled 

substantially as dlsdosed in one or more of the fblkiwing: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which daimed the benefit of the fiiihg date of U.S. provistonal patent 
appltoatton no. 60/1 1 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
is utility patent applteation serfal no. 09/510.913, attorney docket no. 25791 .7.02, fited 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appUcation 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. v>»hteh 
daimed the benefit of the flHng date of U.S. provisional applteatkm no. 60/119,611. 
10 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25701.9.02, fited on 11/15/1999, which daimed the benefit of 
. ttie filing date of US- proviskMnai appiiCBUon no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
fited on 2/18/2000; (6) U.S. utilHy patent appitoafion no. 09/523.460. attorney docket 
5 no. 25791.1 1.02. fited on 3/10/2000. which daimed ttie benefit of ttw filing date of 
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U.S. provisional application no, 60/124,042. filed on 3/11/1999; (7) U.S. utilHy patent 
application no. 08/512.895. attorney dodwt na 25791.12:02. filed on 2/24/2000. 
which dainied the t>enefit oT the filing dates of U.S. praviskmai appHcatton no. 
60/121.841. attorney dpd^et no. 25791.12, filed on 2/26/1999 and U.8. pravisionai 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utiBty appllcatkxi no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which daimed the beneTA of the filing date of U.S. provlsk)nal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appOcatton no. 09/588.946, attorney docket no. 25791.17.02, filed on Jun^ 7. 2000, 
whKh claimed the benefit of the filing date of U.S. proviskmal patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applteatton no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. whk:h dainned the benefit of the fijing date of U.S. provisional applicatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999: (12) U.S. provisional applkaitlon no. 60/143.039. attorney docket no. 
25791.26, fBed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonai 
appHcatton no. 60/159.039. atlom^ docket no. 25791.36. filed on 10/12.1999: (IS) 
U.S. provistonai patent applicalton no. 60/159.033. attorney docket no. 25791;37. 
filed on 10/12/1999; and (16) U.S. provistonai patent appltealton no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/11899. the disdosures of whteh are 
incorporated herein by reference. 

The upper sealing meniber 2340 is coupled to the outskJe surface of the 
upper sedton 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 Is preferably adapted to fluMidy seal the Interface between the 
radially expanded upper sedton 2360 of the expandable tebular member 2330 and 
the wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventional commerdally available sealing members. In a prefenBd embodiment, 
the upper sealing member 2340 is a viton njbber in order to optimally provide load 
carrying and pressure sealing capadty. 

The tower sealing member 2345 is preferably coupled to the outskto surface 
of the upper sectton 2360 of the expandable tubular men^ 2330. The tower 
seaHng member 2340 Is preferably adapted to fiuidldy saal the interface between 
the radially expanded upper sedton 2360 of the expandabto tubular member 2330 
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and the open hole wdlbore section 2305. The lower sealing member 2345 may be 
any numt>er of cmventiondl cxmimerctally available sealing members. In a preferred 
embodiment, the lower sealing member 2345 is viton rubber In order to optimally 
provide load carrying and sealing capacity. 

As illustrated |n FIG. 23a, the apparatus 2320 is preferably positioned v^in 
the wellbore casing 2300 arid the open hole vrailbore section 2305 with the 
expandabte tubular member 2330 positioned in overlapping relation to the wellbore 
casing 2300. 

As illustrated in FIG. 23b, in a preferred embodiment, a quantity of a 
hardenable fluldic sealing material 2365 Is ttien injected Into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commercially 
available sealing . materials such as, for example, cement and/or epoxy resin. In a 
prtfened embodiment, ttie hardenable fluldic sealing material 2365 at least partially 
enters the slots provided iri the lower section 2350 of the. expandable tubular 
member 233a 

As Illustrated In FIG. 23c, the hardenable fluldic sealing material 2365 is 
preferably then permitted to at least partially cure. In ttiis manner, ttie lower section 
2350 of ttie expandable tubular membw 2330 Is anchored to Vne open hole wellbore 
8ecBon2305. 

In an alternative emt)odiment, a compressible ceinent and/or epoxy is then 
Injected into the annular space betv^n the unexpended portion of ttie tubular 
member 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy te Oien permitted to at least partially cure prior to ttie initiation of the radial 
expansion process. In tills mannerp an annular structural support and fluldic seal is 
provided around tile tubular member 2330. 

As illustrated in FIG. 23d, In a prefenred embodiment, ttie expansion cone 
2335 is ttien axiaiiy displaced by applying an axial force to ttie support member 
2325. In a prefMrred emtxxliment, the axiai displacement of the expansion cone 
2335 radially expands ttie expandable tobular member 2330 into intimate contact 
Witt) tiie walls of ttie wellbore casing 2300. 

As illustrated In FIG. 23e. in a prefened embodiment, after ttie expandable 
tubular member 2330 has been completely radially expanded by ttie axial 
displacement of the expansion cone 2335. a new section of weBbore casing Is 
formed ttiat preferably Includes Uw radigUy expanded tobular member 2330 and an 
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outer annular layer of a fltndic sealing material. Man generally, the apparatus 2320 
is used to repair or form welllXNe casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c an alternative embodiment of an apparatus 
and method for coupling an expandable tulMJIar memlwr to a preexisting structure 
will now be described. Referring to Fig. 24a. a wellbore caslr^ 2400 and an open 
hole wellbore section 2405 are positioned within a subterranean formatiori 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation, from the vertical direction to proximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is utilized to forni a new 
section <rf weUwre casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to (bnh or repair wellbore 
casings, pipelbies, or stnicturalsupporte. 

The apparatus 2420 preferably , includes a support member 2425. an 
expandable tubuldr member 2430. an expansion cone 2435, a coupling 2440, a 
packer 244§, a mass 2450, one or more upper sealing ntembers 2455, and one or 
moie seaing members 2460. 

The support member 2425 is prefsiabiy adapted to be coupled to a surtax 
location, the support member 2425 further coupled to the expansion cone 2435. 
The support member 2425 is prsferably adapted to convey electrical, 
communication, and/or hydraulic signals to and/or fifom the padcer 2445. The 
support member 2425 may. for ocarnple. be convehtional oommercially available 
sIN* wire, braided wire, colled tubing, or drilling stock material. 

The expandable tirtwlar member 2430 is ramovably coupted to the 
expansion cone 2435 and the padcer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a prefened embodiment, the 
expandable tubular member 2430 further indudes one or nxire upper and lower 
sealing members, 2455 and 2460, on the outside surface of the expandable tobular 
member 2430 in oirder to optimally seat the interface between the expandable 
tubular member 2430 and the welibors casing 2400 and the operi hole wellbore 
sedlon2405. 

In a prefened embodiment, ttie expandable tubular member 2430 further 
indudes a lower section 2465. an intennediate section 2470, and an upper sectton 
2430. In a preferred embodlmertt. the wail thidcnesses of the lower and 
mtemiediate sections. 2465 and 2470, are less than the wall ttiiduiess of the upper 
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section 2475 in order to optimalty facilitate the radial expareion of the exparKlat>le 
tubular mender 2430. In a prefwrad embodimeht. the lower sectioo 2485 of the 
expandable tubular member 243018 coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
5 provided substantially as disclosed In one or more of the following: 

The expansion cone 2435 is prefereribly coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further prBferabiy removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the expansion cone 2435 is axially displaced relative to the expandable tubular 
member2430. 

In a. prefBfred embodiment, the expansion cone 2435 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
15 120/1999. which ctaimed the benefit of the filing date of U.S. provisional patent 
application no. eO/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U S. 
utility patent application seHai no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. whteh claimed the benefit of the fiHng date of US. provistortal 
appBcatkwi no. 60/121.702. filed on 2«5/199Q: (3) U.S. utility patent e4>plication 
20 serial no. 09/502.350, atlomey docket no. 25791.8.02, fited on 2/10/2000. whteh 
dahned the benefit of the filing date of U.S. provishNial appUcatton no. 80/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999. whksh daimed the benefit of 
the filing date of U.S. provisional applkatton no. 60/108.558, attomey docket no. 
25 26791.9, filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
fited on 2/18/2000; (6) U.S. uBIIty patent appKcatkm no. 09/523.460, ditlomey docket 
no. 25791.11.02, fited on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attonriey docket no. 25791.12.02, filed on 2/24/2000. 
30 whk:h daimed the benefit of the filing dates of U.S. provfeional application no. 
60/121,841, atlomey docket no. 25791,12, filed on 2/26/1999 and U.S. provisional 
appOcatkm no. 60/154,047. attomey docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utility appHcatkMi no. 09/511.941. attomey docket no. 25791.16.02, fited on 
2/24/2000, whteh daimed the benefit of the fifing date of U.S. provtekmal serial no 
35 60/121,907. attorney docket no.' 25791.16. fildd on 2/26/1999; (9) U.S. utiBty patent 
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application no. 09/588.946. attorney doolcet no. 25791.17.02, filed on June 7. 2000, 
which daimed the t)enefit of the fiHng date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no 09/559,122, attorney docket no. 25791.23.02, filed on 
5 4/26/2000. yvhich daimed the t)enefit of the filing date of U.S. provisional appHcatfon 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskMial appllcation. no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskMial patent applicatkm serial no. 
10 60/162.671 , attorney docket no. 25791 .27, filed on 1 1/1/1999; (14) U.S. provistonal 
applcation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.a provlstorial patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. proviskmal patent appHcaUon no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of whfeh are 
15 incorporated hereto^ by referenoe. 

The coupling 2440 is preferably coupled to the support member 2425 and 
the expanston cone 2435. The coupling 2440 is preferably adapted to convey 
electrical, communlcatton. and/or hydrauHc signals to and/br from the packer 2445. 
The omqiiing 2440 may be any ninnber of oonventkmaj support menAiers such as. 
for example, commercially available slick wire, braided whie. coiled tuMng, or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the tower section 2465 of the expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient frictfonal force to 
support the tower section 2465 of the expandable wellbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventtonal commerdally 
available packers. In.a prefsfred ernbodiment. the packer 2445 is an RTTS packer 
available from Halliburton Energy Services in order to optimally provide multlpte sets 
and releases. In an alternative embodiment, hydraulic slips may be substituted for. 
or used to supplement, the packer 2445. 

The mass*2450 Is preferably coupled to the lower section 2465 of the 
expandable tubular member 2430. The mass 2450 is preferably selected to provMe 
a tensile toad on the tower section 2465 of the expandable tubular merrAer 2430 
that ranges from about 50 to 100 % of the yieM point of the upper sectton 2475 of 
the expandable tubular memb«r 2430. . In this manner, when the packer 2445 is 
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released, the axial force provided by the mass ?450 optimally radially expands and 
extrudes the expandable tubciiar member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is prelerabiy coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 seafing member 2455 is preferably adapted to fluldldy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper sealing member 2455 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2455 is viton nibber In order to optimally 
10 provide load canying and pressure seallnjg capacity. 

The lower sealing member 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubuter member 2430. The lower 
sealing member 2460 is prelerabiy adapted to fluidldy seal the interface between 
the radially expanded upper section 2475 of the expandable tubufar member 2430 
15 and the open hole wellbore section 2405. The lower seaing member 2460 may be 
any number of conventional commerdaily available sealing members. In a preferred 
embodiment, the lower sealing member 2460 is vKon rubber In order to optimally 
provide lead bearing and sealing av)adfy. 

As illustrated in FIG. 24a. the apparatus 2420 Is preferably positioned vvlthin 
the wellbore casing 2400 and the open hole weilbom section 2405 v*ith the 
expandable tubufar member 2430 posrtioried In overfapping relation to the wellbore 
casing 2400. In a prefsned embodiment; the weight Of the mass 2460 is supported 
by the support member 2425, the expansion cone 2435, the coupling 2440. the 
jMdter 2445, and the lower section 2465 of the expandaUe tubufar rhemb^r 2430. 
25 In this manner, the intemiedfate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b. In a prefened embodiment, the packer 2445 fa 
then leteased from connection with the lower section 2465 of the expandable tpbufar 
member 2430. In this manner, the mass 2450 is preferably now supported by the 
support member 2425. expansion cone 2435, and the lower and intemiedfate 
sections. 2465 and 2470. of the expandabfa tubufar merhber 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandabfa tubular 
member 2430 to be radfal^ expanded by. and extruded off of. the expansion cone 
2435. In a prefened embodiment, during the extrusion process, the position of the 
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f- support member 2425 is adjusted to ensure an overlapping relation between the 

expandable tubular member 2430 and the welibore casing 2400. 
r- In an alternative embodiment, a compressible cement and/or epoxy is 

injected into the annular space between the unexpended portion of the tubular 
P 5 member 2430 and the welibore casing 2400 before and/pr during the extrusion 

' process. The compressible cement and/or epoxy is then preferably permitted to at 

^ least partially cure prior to the initiation of the radial expansion process. In this 

nianner, an annular structural support and fluldic seal is provided around th^ 

member 2430. 

r 10 As illustrated in FIQ. 24c, in a prefenred embodiment, after the expandable 

tubular member 2430 has been completely extnided off of the expansion oone 2435, 
r a new section of welibore casing is fonned that preferably includes the radially 

expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
P material. More generally^ the apparatus 2420 is used to repair or fomn welibore 

15 casings, pipelineSi and stnjdural supports. 
1^ In an alternative embodiment, the mass 2450 is positioned on top of the 

upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
r- mass. 2450 is febricated from a thick walled tubular member that is concentric with 

respect to tte support memt>er 2425, and also rests on top of the upper section 
r 20 2475of the tubular member 2430. In this manner, when the expansion cone 2435 

exits the tubular ntember 2430, the expansion oone will carry the mass 2450 out of 
^ the welibore 2405. 

Referring to FIGS. 25a to 25c, ah altemative embodiment of an apparatus 
^ and method for coupling an expandable tubular member to a preexisting structure 

25 will now be described. Refening to Fig. 25a, a welibore casing 2500 and an open 

hole welibore section 2505 are positioned within a subterranean fomnatfon 2510. 

The welibore casing 2500 and the open hole welibore section 2505 may be 

positioned in any orientation from the vertical direction to approximately the 

horinntal direction. 

30 In a preferred embodiment, an apparatus 2520 is utilized to form a new 

r section dl welibore casing within the . open hole welibore section 2505. More 

gmerally, the apparatus 2520 is preferably utilized to fomn or repair welibore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferabfly includes a support member 2525, an 
r- 35 expandable tubular member 2530. an expansion cone 2535. a chamber 2440, an 
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end plate 2545. one or more upper«ealing members 2555. and one or more sealing 
members25eo. 

The support member 2525 is preferably adapted to be coupled to a surfeoe 
location. The support member 2525 Is further coupled to the expansion cone 2535. 
The support member 2525 Is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support member 2525 may. for example, be 
conventional commercially available slick wire, braided wire, colled tubing, or drflling 
stodt material. 

The expandable tubular member 2530. is removably cbupled to the 
expansion cone 2535. In a preferred embodiiifient, the expandable tubular member 
2530 further includes one or more upper and lower sealing members, 2556 and 
2560, on the outside surtace of the expandable tubular member 2530 in order to 
optimally seal the interiaoe between the expandable tubular member 2530 and the 
weObore casing 2500 and the open hole wellbore section 2505. 

In a preferred embodiment, the isxpandable tubular member 2530 further 
includes a lower sedibn 2565, an intermediate section 2570, and an upper section 
2530. In a pnafened embodiment, the wall thidoiesses of the lower and 
intemradlate sections. 2565 and 2570. are less thah the wall thiclmess of the upper 
section 2575 In order to optimally fecttitate the radiai expansion of the expandable 
20 tubular member 2530. 

In a prefenred embodiment, the lower section 2565 of the expandaUe tubular 
member 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tubular member 2530 Is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatkm serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
applkatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal appiicatkm no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utiUty patent appllcalton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15^999. whteh claimed the benefit of 
the filing date of U.S. provisional applteatton no. 60/108.1558, attorney docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. prawisionai patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appiicalion no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which, claimed the l>enefit of the filing date of 
U.S. provisionai application no. 60/124.042. filed on 3/1 1/1 999; (7) U.S. utility patent 
5. applicatton no. 09/512.895. attorney docicet no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dat^ of U.S. provlsibnal application no. 
60/121.841.. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
applicatkin no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utHity applteation no, 09/511.941, attorney docket no. 25791,16.02, filed on 

10 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serteil no. 
60/121.907, attorney docket no. 25791.16, filed dn 2/26/1999; (9) U.S. utility patent 
appUcation no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whkii claimed the benefit of the filing date of U.S. provistonal patent appKcation 
serial no. 60/137.998. 8110010/ docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 uttHly patent applicatkm no. 09/5SB,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit pf the filing date of U.S. ptoviskNial applicatton 
na 60/131,108. attorney docket no. 25791.23, filed on 4/26/1099; (11) U.S. 
proviskmal applicathNi no. 6Q/1464!03, attorney docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provishNial applicatton no. 60/143.039. attorney docket no. 

20 25791.26. filed on 7/9/1999; (13). U.S. provistonai patent applicatton serial no. 
60/162.671, attorney docket no. 25791.27, fitod on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033. attorney docket no. 25791.37, 
fitod on 10/12/1999; and (16) U.S. provisional patent appHcation no. 60/165.228, 

25 attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
tocorporated herein by reterence. 

The expansion cone 2535 is preferably coupled to the support member 
2525. The expanston cone 2535 is further preferably removably coupled to the 
expandabte tubular member 2530. The expanston cone 2535 is preferably adapted 

30 to radially expand the expandabte tubular member 2530 when the expansion oone 
2535 is axlBily displaced relative to the expandabte tubuter member 2530. The 
e)qc)anslon oone 2535 is further prrferably adapted to convey fiukflc materials to 
apd/Or fronrii ttie chennber 2540. 

In a 'prefeiTed embodiment, ttte expanston oone 2535 is provkled 

35 substenOaily as disclosed in one or more of the foltowing: (1) U.S. utility patent 
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application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12^1999. wMch claimed the l)eneffl of Itte fMng date of U.S. provisional patent 
application no. 6W1 1 1.293, attorney docket no. 25791.3. fled on 12/7/1998; (2) U.S. 
utIKty patent application serial n6..09i510.913. attorney docket no. 25791.7.02, filed 
5 on 2/23/2000. whteh claimed ttie benefit of the filing d^ of U.S. provisktnal 
appUcation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applteatlon 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the twnefit of the filing date of U.S. provistonal application no. 60/119.611. 
attorney dpcket no. 25791.8; (4) U.S. utility patent applkatkm serial no. 09/440.338. 
10 attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applteatkm no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
fited on 2/18/2000; (6) U.S. utility patent appltoatton no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2(K)0. which claimed the benefit of the filing date of 
15 U.S. provistonal appHcalkm no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
apptcatkm no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
whkii claimed ttw benefit of the fiUng dates of U.S. piovistonal application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provislonal 
appflcation no. 60/154,047, attorney docket no. 26791.29, filed oii 9/16/1999; (8) 
20 U.S. utitty appflcation no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, whteh claimed ttie benefit of ttie filing date of U.S. provislonal serial no. 
60/121,907. attonney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utiWy patent 
appncation no. 09/588.946, attorney ctocket no. 25791 .17.02, filed on June 7, 2000, 
which claimed the benefit of tiie filing date of U.S. piovistonai patent application 
25 serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed ttie benefit of ttie filing date of U.S. provisional appOcation 
ho. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket no. 25791.25, filed on 
30 7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7^1999; (13) U.S. provisional patent applfcation serial no. 
60/162,671. attorney docket no. 25701.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.03^, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviskinal patent application no. 60/159,033, attorney docket no. 25791.37. 
35 fHed on 10/12/1999; and (16) U.S. provisional patent appflcation no. 60/16542i28. 
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attorney docket no. 25791.39. filed on 11/12/1999. ttte disclosures of whidi are 
bioorporeted herein by reference. 

The chamber 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
5 the end plate 2545. The chamber 2540 Is preferably adapted to contain a quantity 
of a fluidic materials having a higher density than the fhiidic materials oulsMe of the 
expandable tubular member 2530. . 

The upper sealing member 2555 is preferably coupled to the outside sur^ 
of the upper section 2575 of the expandable tubular member 2530. The upper 
seaibig member 2555 is preferably adapted to fiuididy seal the interlace between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 rhay be any 
number of conventional commerdaily available sealing membere. In a prefened 
embodiment, the upper sealing member 2555 is vilon rubber In order ta optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2560 is prsfBrabiy coL9>ied to the outside siirfjne 
of the upper, section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fiuididy seal the interface between 
the radially expanded upper section 2675 of the expandable tubular member 2530 
and the open hole welbore section 2505. The lower sealing member 2560 may be 
ar^ number of conventional commercially available seaHr^ members. In a preferred 
embodiment, ttw lower sealing member 2560 is viton rubber in order to optimally 
provide load carrying and pressure sealing capadty. 

As illustrated in FIG. 25a. the apparatus 2520 is preferably positioned nvHhin 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overlapping relatioh to the wellbore 
casing 2500. 

As Illustrated In FIG. 25b. a quantity of a fluidic material 2580 having a 
density greater than the densify of the fluidic material within the region 2585 outside 
of the expandable tubular menriber 2530 is irqected into the chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and the region 2585, due to. the differences In fluid densities of these regions, 
causes the expsmdabie tubular member 253& to be radially expanded by. and 
exinided off of, the expansion cone 2535. In a prefened embodiment, during the 
extnislon process, the position of the support member 2525 is adjusted to msure an 



overlapping relation between the expandable tubular member 2530 and the wellbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
initially injected into the chamber 2540 [$ subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 
5 pressure pumping equipment is typically not required, or the need for it Is at least 
minimized. Rather» in an exemplary embodiment, a column of the fluidic material 
2680 is maintained within the support member 2525. 

In an altenrative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 
10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal Is provided around the tubular 
member2530. 

15 As illustrated In FIG. 25c in a prefenM embodiment, after the expandable 

tubular member 2530 has been completely extnided off of the expansion cone 2535, 
a new section of wellbore casing is fonned that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form wellbore 
20 casings, pipelines, and stnjduralsuppoifti. 

Refsnlng to FIGS. 26a to 26c. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
virfli now be described. Referring to Fig. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a sublerrariean fbmotion 2610. 
25 The wellbore casing 2600 and the open hole wellbore sedHon 2605 may be 
positioned in any orientation frem the vertical direction to approximatoly the 
horizontal direction. 

In a preferred embodiment, an apparatus 2620 is utilized to fonn a new 
section of vrellbore casing within the open hole wellbore section 2605. More 
30 generally, the apparatus 2620 Is preferably utilized to fonn or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2620 preferably includes a support member 2625. an 
expandabfe tubular member 2630, an expansion cone 2635, a slip joint 2640. an 
end plate 2545. a chamber 2650. one or more sHp membere 2665. one or more 
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seaing members 2670, one or more upper seaHng members 2675, arid one or more 
lower sealing members 2680. 

The support member 2625 is prefeifably adapted to be coupled to a surface 
location. The support member 2625 is further coupled to (he expansion cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chan^r 2840. The support merr4>er 2625 may, for example, be 
conventional conmerdaily available slick wire, braided wire, coiled tubhng, or drilling 
stocit material. 

The expandabte tubular member 2630 is removably coupled to the 
expansion cone 2635. In a preferred embodiment, Ihe expandable tubular member 
2630 ftjrther includes one or more upper and lower sealing members. 2675 and 
2660, on the outside surface of the expandable tubular member 2630 in order to 
optimally seal the interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hote welttxm sactlon 2605. 

In a preferred embodment. the expandable tubular member 2830 further- 
Includes a lower sedfon 2685, an Intemwdiate section 2680. and an upper section 
2695. In a preferred embocfiment. the wall tMcknesses of the lower and 
intemraedlato sections, 2885 and 2890. are less than the wall thickness of the upper 
sedton 2695 In order to optlmany fecUtato the radial expand of the expandabte 
tubuter member 2630. 

in a preferred embodiment, the tower sectton 28Q5 of the expandabte tubuter 
member 2630 houses the slip Joint 2640, the end plate 2645. the slips 2855, and the 
sealing members 2670. In a preferred embodiment, the interior portkm of the tower 
section 2885 of the expandabte tubuter member 2630 betow the expansion cone 
2635 and above the end ptete defines the chamber 2650. In a prefenred 
embodiment, the lower sectten 2685 of the expandable tubular mernber 2630 further 
includes one or nwre of the anchoring devices described above with reference to 
FIGS. 1ato25c. 

in a pruned embodiment, the expandabte tubuter member 2630 is further 
provided substentialiy as disctosed in one or more of the following: (1 ). U.S. utility 
patent applleatton sertel no. 09W54.139, lattomey docket no. 25791.3.02. fited on 
12/3/1999. Which ctebned the ben^ of the flNng date of U.S. provistonal patent 
appHcatton no. 60/111,293, attorney docket no. 25791.3. fited on 12/7/1998; (2) U.S. 
utiify patent applteatton sertel no. 09/510.913, attorney docket no. 25791.7.02, fited 
on 2/23/2000, whteh cteimed the benefit of the faing date of U.S. provtek^ 



appHcation no. 6(V121.702. fileid on 2/25/1999; (3) U.S. utilHy patent appBcation 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
daimed the beneTA of the fOing date of U.S. provisional application no. 60/1 19.61 1. 
attorney dodcet no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338, 
5 attorney dodtet no. 25791.9.02, filed on i 1/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.658. attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent appDcatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.Sv utility patent applicatnn no. 09/523.460. attorney docket 
no: 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
10 U.S. provistonai application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicaUon no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appBcation no. 60/15|4.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
15 U.S. utility applieatton ho. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2(000. whfch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.007. attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
applkation no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. provistohal patent applkation 
20 serial no. 60/137.998. attorney docket rto.^ 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4«6/2000. which daimed the benefit of the filing date of U.S. provlstonai application 
no. 60/131.106. attorney dodtet no. 25791.23. filed on 4^6/1999: (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
25 7/29/1999; (12) u:S. provisional application no. 6W143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisbnai 
appiteation no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent appiteation no. 60/159.033. attorney docket no. 25791.37 
30 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.22! 
atiomey docket no. 25791.39. filed on 11/12/1999. the dlsdosures of which are 
bK»rporated herein by reference. . 

The expanston cone 2635 is preferably coupled to ttie support member 2625 
and ttie slip joint 2640. The expansion cone 2635 is furttier preferably removably 
35 coupled to ttie expandable tubular member 2630. The expansion pone 2635 is 
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preferably adapted to radiaHy oqpahd the expandal)le tubular member 2^0 when 
the expansion cone 2^5 is axially displaced relative to the (Mtpandaide tubular 
member 2630. The expansim pone 2635 is fwther preferably adapted to convey 
fluidic materials to and/or from ttte chamber 2650. 

In a prefened embodiment, the expansion cone 2635 is further, provided 
substontially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, fHed on 
12/3/1999. which claimed the benefit of the ffling date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. wMch claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attbmey docket no; 25791.8.02, filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. provisional applicatior) no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appltoatkm serial no. 09/440,338. 
attorn^ docket no. 25791.9.02. filed on 11/15/1999, whk^h claimed the benefit of 
the filing date of U.S. proviakMiai applicdtibn no. 60/108.558. attomey docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. proviskmal patent applteatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09^523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S. provistonal appiicatfon no. iBO/124,042. filed on 3/11/1999; (7) U.S. utilNy patent 
application noi 09/512.895. attorney docket no. 25791.12,02, filed on ^^4/2000. 
which claimed the ben^ of tiie filing dates of U.S. provteional application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorn^ docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed the benefit of ttie filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applteation no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
whteh daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attomey docket pp. 25791.17, filed on 6/7/1999; (10) U.S. 
ufiHty patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000. which dattned tiie benefit Of the filbig date of U.S. provisional application 
ho. 60/131,106. attomey docket, no. 25791.23. fited on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203, attomey docket no. 25791.25. filed on 

101 



7/29/1999; (12) U.S. provisiohai application no. 60/143.039, attorney docket no. 
25791.26, flied on 7/9/1999; (13) U.S. provisionai patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
applkatlon no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlstonal patent appHcatton no. 60/159.0i33. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of whteh are 
inoorporated herein by reference. 

The slip jomt 2640 is coupled to the expanston cone 2635 and the end plate 
2645. The slip joint 2640 is preferably adapted to pemilt the end plate 2645 to be 
axlaily displaced relative to the expansion cone 2635. In this manner, the size of the 
chamber.2650 is variable. The slip joint 2640 may be any number of conventtonal 
commercially availabie slip joints modified In accordance with the teachings of the 
present disdosure. 

The slip ^nt 2640 prefeiabiy includes an upper member 2640a, a resilient 
member 2640b, and a lower member 2640c. The upper member 2640a is coupled 
to the expansion cone 2635 and the resilient member 2640b. The upper member 
2640a is movably coupled to the tower member 2640b. The upper member 2640a 
prefBiably includes one or more fluid passages 2840aa that pemrtit the passage of 
fluWIc materials. The tower member 2840b is coupled to the end plate 2645 and the 
resilient member 26i40b. The lower member 2640b is movably coupled to the upper 
member 2640a. The lower member 2640b preferably includes one or more fluid 
passages 2640ba that permH the passage of flukJto materials. The resilient member 
2640c is coupled between the upper and lower members. 2640a and 2640b. The 
resilient member 2640c is preterably adapted to apply an upward axial fbrpe to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640. the slips 2655, and the 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portion of the Interior of the lower section 2685 of the expandable tubular member 
2630. The end plate 2645 is further adapted to define, in combination with the 
expandaWe tubular member 2630, and the expansion cone 2635. the chamber 
2650. 

The chamber 2650 Is defined by the Interior portion of the lower section 2685 
of the expandable tubular member 2630 below the expanston cone 2635 and above 
the end piato 2645, In a prefBrired embodiment, the pressurizatton of the chamber 

102 



2650 causes the expansion oone 2635 to axially displaced and thereby radially 
expand the expandable tirtxilar member 2630. The chamber 2650 Is prefsrably 
adapted to move upwardly wttlwi the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
expandable tubular mofnber 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward a}dai 
direction; but prevent axial displacement of the end plate 2645 in the downviraid 
direction. In this manner, the chamber 2650 is pressurized by injecting fluidic 
materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, rotative to the expandable tubular nnember 2630. 
during the irijeclion of pressurized fluidic materials into the chamber 2650. <the 
pressurtzation of (he chamber 2650 preferably axially disptaoes the expansion cone 
2635. In a preferred endxxUment, when the slip joint 2640 is (uHy extended, the slip 
joint 2640 then displaces the end ptato 2645 in the upward axial direction. In a 
preferred embodiment, whm the spring force of the elastic member 2640c of the slip 
joint 2640 is greater than the fluidic pressuiization force within the chamber 2650. 
the end plate 2645 Is dispiaoBd in the upward axial direcUoh. 

. The sealing members 2670 are ooi^ited to the end ptate 2645. The seeing 
members 2670 are further preferably sealingly coupled to the interior walls of the 
expandabto tubuiar mend>er 2630. In this manner, ttie charhber 2650 is optimally 
pressurized during operation cif the apparatus 2620. 

The upper seallngmember 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The upper 
sealing nftember 2675 Is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2695 of the expandable tobular member 2630 
and the welibore casing 2600. The upper sealing miember 2675 may be any 
number of conventional commerctally available sealing members. In a pireferred 
embodiment, the upper sealing member 2675 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The tower sealing member 2680 is preferably coupled to the outside surtace 
of the upper sectton 2695 of the expandabto tiAuiar member 2630. The lower 
sealing member 2660 is preferably adapted to fluidicly seal the intortaoe between 
the radtally expanded upper section 2695 of the expandaMe tubuiar member 2630 
and the open hole welibore section 2605. The lower sealing member 2680 may be 
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any number of conventional commeidally available sealing members, in a preferred 
embodiment, the lower sealing member 2880 is viton rubber In order to optimaliy 
provide load canying and pressure sealing capacity. 

As niustrated in FIG. 26a. the apparatus 2620 is prsfisratily positioned within 
the welibofB casing 2BO0 and the open hole welRwre section 2605 with the 
expandable tubular member 2630 positioned in overlapping relation to the weilbore 
casing 2600. In a preferred embodiment, the lower section 2665 of the expandable 
tubular member 2630 is then anchored to the open hole weilbore section ^05 using 
one or more of the apparatus and methods described above with romance to FIGS. 
1ato25c. 

As illustrated in FIG. 26b, the radial expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluldic material ipto the chamber 2650. 

In a preferred embodiment, the expandable tubular member 2630 is radially 
expanded by applying an upward axial force to the expansion cone 2635. In a 
prefened embodiment; once the sHp Joint 2640 Is liilly extended, the end plate 2645 
Is then axiaily displaced in the upward direction. In thid manner, the end plate 2645 
fbliows the expansion cone 2»35. In a preferred embodiment, the chamber 2650 is 
pressurized when the fHcHonal forces exceed a prectetermbied value. In this 
manner, the axial displacement of the expansion cone 2635 is provided by applying 
an axial fbroe that is seiectiveiy suppienfwnted by pressurizing the chamber 2650. 

In an alternative embodiment, a compressible cement and/or epos^ is 
injected mto the annular space between the unexpended portion of the tubular 
member 2630 and the weilbore casing 2600 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process, in this 
manner, an annular structural support and fiuidic seal is provided around the tubular 
member 2630. 

As illustrated in FIG. 26c in a prefefred embodiment, ^er the expandable 
tubular member 2630 has been completely extruded off of the expansion cone 2635, 
a new section of weilbore casing is fbrnied that preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fiuidic sealing 
material. More generally, the apparatus 2620 Is used to repair or lom weilbore 
casings, pipelines, and stmctural supports. 
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Referring initially to FIG. 27, a preferred method 2700 of coupling an 
mpandable tubular member to a preexisting structute includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axially 
displacing an expansion cone; and (2) radially expanding the expandable tutxiiar by 
5 applying direct radial pressiflre. 

In a preferred embodiment as illustrated in FIG. 28, in step 2705, an 
expandable tubular member 2805 is odupled to a preexisting wellbore casing 2810 
positioned within a subterranean formation 2815. In a preferred embodiment, the 
wellbore casing 2810 further includes an outer annular layer 2820 of a fluidic sealing 

10 material such as, for example, cenoent The expandable tubular member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any numt)er of 
conventional commerdalty available methods for coupling an expandat>ie tubular 
nrtember to a preexisting structure such as, for example, pulling an expansion cone 
thrcxjgh a tubular meniber, or pushing an expansion cone through a tubular member 

15 using a pressurized fluldlc material, in a preferred embodiment, the expandable 
tubular^ member 2805 is coupled to the preexisting structure 2810 using one or more 
of the apparatus and methods disclosed In the following: (1) U.S. utilrty patent 
application serial no. 09/454.139. attomey ddcket no. 25701.3.02, fifed on 
12/3/1999. which .plaimed ttie benefit of thcf filing date of U.S. provisional patent 

20 application no. 60/1 1 1,293, attorney docket no. 25791.3, fifed on 12/7/1998; (2) U.S. 
utilHy patent application serial no. 09/510,913, attomey docket no^ 25791.7.02. filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provfefonal 
applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility paterit applicatton 
serial no. 09/502,350, attomey docket no. 25791 .8.02^ filed on 2/10/2000, which 

25 daimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applicatbn no. 60/108,558. attomey docket rK>. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 6p/183.546, 

30 filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisbnal application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the txenefit of the filing dates of U.S. provistonal applicatibn no. 

35 60/121.841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
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application no. 6(V154,047, attorney doclwt no. 25791.29, filed on 9^16/1999; (8) 
U.S. utility application no. 09«11.941, attorney dodcet no. 25791.16.02, filed on 
2^4/2000. which claimed the iMnefit of the filing date of U.S. provisional eerlal no. 
60/121.907. attorney dodcet na 25791.16. filed on 2/26/1999; <9) U.S. utility patent 
5 application no. 09/588,946. attorney dodtet no. 25791.17.02. filed oh June 7. 2000. 
wNch claimed the benm of the filing date of U.S. provisional patent appllcatibn 
serial no. 60/137,998, attorney dodcet no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney dodcet no. 25791.23.02. filed on 
4/28/2000, which daimed the beneSH of the filing date of U.S. provisional application 
10 no. 60/131,106, attorney dodcet no. 25791.23, filed on 4/26/1999; (11) U.S. 
j»ovl8ional appHcation no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999: (12) U.S. provisional application no. 60/143,039. attcimey dodcet no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no! 
60/162,671, attorney dodcet no. 25791.27, filed on 11/1/1999; (14) U.S. provlfeional 
15 appUcation no. 60/169,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent application no.- 60/159,033. attorney dodcet no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appHcatton no. 60/165.228, 
attomey docket no: 25791.39, filed on 11/12/1999, the disdosuies of whteh are 
incorporated herein l»y reference. In a preferred enAodiment. the amount of radial 
expansion provUed In step 105 ranges fimn about 5% to 20%, 

in a preCsrred emtxMliment, as Hustrated in FIG. 29, in step 2t10, at least a 
portk)n of the expandable tubular member 2805 is further racfial^ e3q>anded.by using 
a radial expanskm tool 2905 to apply dtrect-radiai pressure to the expandable 
tubular member 2805. The radial expahsldn tool 2905 may be any number of 
conventional radial expansion tools suitabte.fbr applying dired radial pressure to a 
tubular menriber. In a prefened embbdimcint, the radial expansion tool 2905 is 
provided substantially as disdosed on one or more of the foltowing U.S. Patents: 
5,014,779 and 5.083.608, the dlsdosures of whteh are incorporated herein by 
reference, in a prefened embodiment, the amount of radial expansion of the 
expandable fibular member 2805 provided in step 2710 ranges up to about 5%. In 
a prefened embodiment, the radial contact pressures generated by the radial 
expanston tool 2905 in step 2710 range from about 5.000 to 140,000 psi. In order to 
dptimally plastically defbmn ttie exparidable tubular member 205 to the final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 is 
limited to the portion of ttie expandable tabular member 2805 that overlaps with the 
preexisting vvellbore casirg 2810. In this manner, the h^h compressive forces 
typically required to radia!^ expand the portion of the expandable tubular member 

5 2805 that overlaps with the preexisfing welll>ore casing 2810 are optimally provided. 

In an altemative embodiment, the radial expansk>n in step 2705 radially 
expands the expandable tubular memb^ 2805 to pro\Me an inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
in tills manner, a monoKiiameter wellbore casing is optimally provided. 

10 Thus, the method 2700 provides a 2-step radial expansion process that 

utilizes: (1) a relatively quick method of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several altemative embodiments, the method 2700 is used to fonrn or 
repair wellbore casings, pipelines, or structural supports. 

15 The method 2700 further provides an apparatus and method 

expandable tubular member to a preexisting stnjcture. The expandable tubular is 
initially coupled to the preexisting stmcture by axially displacing an expansion cone 
within the expandable tubular member. The expandable tubular member is then 
further radially expanded by applyhg a radial force to the expandable tubular. The 

20 apparatus and method have vHde application to the fomriation and repair of wellbore 
casings, pipelines, and staicturel supports. The apparatus, and method provide an 
efRcient and reliable method for forming and repairing wellbore casings, pipelines, 
and structural supports, in a prefenred implementation, the initial rmlial expansion of 
the expandable tubular member by axially displacing the expansion cone provide 

25 from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular number is optimally achieved in a time efficient and 
reliable manner. This method and apparatus is particularly useful in optfmally 

30 creating profiles and seal geometries for liner tops and for connections between 
jointed tubulara. 

A method of coupling an expandable tubular member to a preexisting 
stmcture has been described that includes positioning the tubular member and an 
expansion cone within the preexistihg picture, anchoring the tubular member to 
35 the preexisting stmcture, axially dispiadng the expansion cone relative to the tubular 
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member by pulling the expanston cone through the tubular member, and lubricating 
the interface between the expansion corie and the tubular m6ml>er. In a prefemed 
embodiment, lubricating the interface between the expansion porie and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 
5 between the expansion cone and the tubular member. In a preferred embqdiment, 
the lubricating fluid has a viscosity ranging frbni about 1 to 10,000 centipoise. In a 
prefened embodiment, the irifecting includes: irtjecting lubricating fluid into a tapered 
end of the expansion cone. In a preferred embodiment, the injecting Includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 

10 of the expansion cone, in a preferred embodiment, the injecting includes: injecting 
lubricating fluid into a scKxmd end of the expansion cone. . In a preferred 
embodiment, the injecting includes: inj^ng lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a preferred embodinDent, the injectirtg 
includes: injecting lubricating fluid into an interior of the expansion cone. In a 

15 preferred embodiment, the injecting Includes: injecting lubricating fluid through an 
out^ sifffece dl the expansion cone. In a preferred embodiment, the ir^jecting 
Includes: injecting the lubricating fluid into a pluraiity of discrete locations along the 
trailing edge portion. In a preferred embodiment, the lubricating fluid includes 
driling mud. In a prefenBd embodiment, the lubricating fluid further includes: 

20 TorqTrim III. EP Mudlib, and DrillN-SKd. In a preferred embodiment, the lubricating 
fluid includes TorqTrim III. EP Mudlib. and Drill*N-S»d. In a preferred embodiment, 
the Interface between the expansion cone and the tubid3r member includes: coating 
the interior surface of the tubular member with a lubricant. In a preferred 
embodiment lubricating the interiiace between the expansion cone and the tut>ular 

25 member includes: coating the interior surface of the tubular member with a flrst part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular member. In a prefenred embodiment, the lubricant comprises a meteilic 
soap. In a preferred embodinrient. the lubricant is selected from the group consisting 
of C-Lube-10. C-PHOS-58-M, and OPHOS-58-R. In a preferred embodiment, the 

30 lubricant provides a sliding friction coeffident of less than about 0.20. In a preferred 
emtxxJIment, the lubricant is chemicalty bonded to the interior surfaces of the tubular 
members. In a preferred enibodiment, the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. In a prefemed embodiment, the lubricant is 
adhesively bor>ded to the interior surface of the tubular meml)ere. In a preferred . 
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embodiment the lubricant Includes epoxy. molybdenum disulfide, graphfte, 
aluminum, copper, alumisiiicsate and polyethylenepoiyamfne. 

A method of ooupling a tubular member to a preexisting stmdure has also 
been described that Induttes positioning the tubular member and an expansion cone 

5 within the preexisUng stmclure. anchoring the tubular member to the pree)dstlng 
stnicture, and axiaUy displacing the expansion cone relative to the tubular member 
by pulling the expansion pone through the tubular member. The tubular member 
preferably Includes: an annular member. Including: a wall thickness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %, 

10 imperfections of less ttian about 8 % of the wall thickness, no failure for radial 
expansions of up to about 30 %, and no necking of the walls of ttie annular rnembar 
for radial expansions <rf up to about 25%. 

A method of coupling a tubular member to a preexisting stmcture has also 
been described ttwit includes injecting a lubricating fluid Into the preexisting 

15 structure, positioning the tubular meniber and an expansion pone wittiiri ttie 
preexisting stoicture, anchoring the tubular rnember to ttie preexisting structure, and 
axlally displacing Vne expansion cone relative to the tubular member by pulling the 
expanston cone through the tubular member In a preferred embodbfnent, the 
lubricating fluid includes: BARO*LUB GOLD-SEALT» brand drilling mud lubricant. 

20 A m^hod of coupling an expandable tubular member to a preexisting 

stnjcture has also been described ttiat Includes positioning the expandable tubular 
member arid an expanston cone within the preexisting structure, anchoring the 
expandable tubular member to ttie preexisting stmcture. and 
axtelly displacing the expansion cone relative to ttie expandable tubular member by 

25 pulling the expansion cone through ttie expandable tubular member. In a prefenred 
einbodiment, ttie expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded connection for coupling ttie first tubular 
member to tile second tubular member. In a preferred embodiment, ttie tiireaded 
connection Includes: one or more sealing members for sealing the interface between 

30 ttie first and second tubular members. In a prefened embodiment, the tiireaded 
connection comprises a pn and box tiireaded connection. In a prefened 
embodiment, Vhe sealing members are positioned adjacent to an end portion of the 
threaded connection. In a pretended enrd>odiment, one of the sealing members is 
positioned adjacent to an end portion of ttie tiireaded connection; and wherein 

35 another one of the sealing members is ncrt positioned adjacent to an end portion of 
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the threaded connection. In a prefenred emtxxliment, a plurality of the sealing 
memt>ers are positioned acQaoent to an end porUon of the threaded connection. 

, A method of coupling an eiepandable tutHJiar memt>er to a preexisting 
stnjdure has also been de$crit>ed that includes positioning the expmdabie tubiilar 
5. niember and an expansion cone within the preexisting structure, anchoring the 
expandable tutHilar member to the preexisting structure, and 
axially displadng the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes a plurality of tubular 

10 memt>ers having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular memt>ers, and curing the sealant In a preferred 
embodiment, the sealant is selecteid from the group consisting of epoxies, 
thennosetting sealing compounds, curable sealing compounds, and sealing 

1 5 compounds having polymerizable materials. In a preferred embodiment, the niethod 
further includes: initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a preferred embodlrnent, the sealant can be stretehed up to about 30 
to 40 percent after curing without fellure. In a preferred embodiment, the sealant is 

20 resistant to conventional wellbore fluidic materials. In a preferred embodiment, the 
material properties of the sealant are substantially stable for temperatures ranging 
from about 0 to 450 ^F. In a prefenred embodftnent, the method further includes: 
applying a prtoner to thie threaded portiore of the tubular members prior to coating 
the threaded portions of the l^ular members with the sealant In a preferred 

25 embodiment, the prirher includes a curing catalyst. In a preferred embodiment, the 
primer is appDed to the threaded portion of one of the tubular memt)ers and the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a preferred embodiment, the primer includes a curing catalyst 

A method of coupling a tubular member to a preexisting structure has also 

30 been described that Includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular menil>er to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion bone through the expandable tubular meml>er. in a 
preferred embodiment, the tubular member includes: a pair of rings for engaging ttie 
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preexisting strndure, and d sealing element positioned between the rings for seaiirig 
the biterface iMtween the tubular mernber and tite preextetlng structure. 

A method of coupling a tubular member to a preexisting stnjdure has also 
been described that includes positioning the expandable tubular member and an 

5 expansion cone within the prsewsting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expantion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular mmber . 
includes one or more slots. In a prefenred embodiment, the slots are provided at a 

10 preexpanded portion of the tubular member. In a preferred eni)odiiTwnt, the slots 
are provided at a non-preexpanded portion of the tubular member. 

A method of coupGng a tubular member to a preexisting structure has also 
been dmcribed that Includes positioning the a(pandabie tubular member and . an 
expansion cone within the preexisting stnjcttm. anchoring the expandable tidnjlw 

IS member to the preexistihg structure, and axially displacing the expansion cone 
reiativs to the expandable tubulv member by pulRng the expahsiorv cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes: a first preexpanded portim, an IntermediatB portion coupled to the first 
pre«(parided portion including a sealing element, and a second prempanded 

20 portion coupled to the Intermediate portion. 

A method of coupling a tubular member to a preexisting structuns has also 
been described that includes positioning the expandable tidiular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 

25 relative to the expandable tubular ntember by pulling the expansion cone through 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a preferred embodiment, the increased axial force is 
provided on a periodic basis. In a preferred embodiment, the increased axial force 

30 is provided on a random basis. In a preferred embodiment, the ratio of the 
Increased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular rnember to a preexisting structure has also 
been described that includes posltionhig the tubular member and an ^(pension cone 
35 within the preexisting structure, anchoring the tubular menrrijer to the preexisting 
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structure, atKl axially displacing the ejfpansion cone relative to the ^cpandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member, In a prefened ennbodiment pushing the expansion cone includes: 
injecting a pressurized fluidic material Into contact with the expansion cone. 

5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tubular member and an expansion cone 
within the preexisting stnjcture, anchoring the tubular member to the preexisting 
stmcture, axiaily displacing the expansion cone relative to the tubuiar member by 
pulling the expansion cone through the expandable tubular member, and injecting a 

10 curable fluidic sealing material between the tubular member and the preexisting 
staicture prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexistirig 

15 structure by increasing the size of the expansion cone, and axially displadng the 
expansion cone relative to the tubular member by pulling the expansion oone 
through the tid)ular rnember. 

A method of coupling a tubular member to a preexisting staruciure has also 
been described that includes posMming the tubuiar'menriber and an expar^ion cone 

20 witfiin the preexisting structure, anchoring the tubular member to the preexisttrig 
stmcture by heating a portion of the tubuiar member, and axially displacing the 
expansion cone nriatlve to the tubular member by pulling ttie expansion cone 
through ttie tubular member. 

A method of coupling an expandable tubular member to a preexisting 

25 structure has also been described ttiat includes positioning ttie expandable tubular 
noember, an expansion cone, and an anchoring device wittiin the preexisting 
structure, positioning ttie anchoring device above the expansion cc»ne, anchoring ttie 
expandable tubular member to ttie preexisting structure using the anchoring device, 
and axially displacing ttie expansion cone, 

30 A mettiod of coupling an expandable tubular member to a preexisting 

stmcture has also been described ttiat includes positioning ttie tubular member and 
ah expansion cone wittiin the preexisting stiructure, explosively anchoring ttie tubular 
member to ttie preexisting stmcture, and axially displacing tiie expansion cone 
relative to ttie tubular member. 
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^ A mettK)d of coupling m expandable tubular to a prM 

also been described that includes fixing the position of an expansim 

^ preexisting structure, driving the expandable tubular member onto the expansion 

cone in a first diredkm. and axlally displacing the expansion cone in a second 

^ 5 direclton relative to the expandable tubular member. In a prefene^ 

first and second directions are diffsrent. 

A method of oouplbig an expandable tubular member to a preexisting 
stnjdure has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting slnjchire, releasing the 

^ 10 resilient anchor, and axially displacing the expansion cone within the expandable 

tubular member. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes placing the expandable tubular 
. f* member, an expanskm cone, and an anchor Into the preexisting structure, anchoring 

15 the expandable tubular member to. the preexisting structure by: pIvoHng one or 
f engagement elements, and axially displacing the expansion cone. In a preferred 

embodiment, pivoting the engagement elements includes: actuating the 
ir engagemwt elements. In a preferred embodiment, pivoting the engagement 

elements Indudes: placing a quantify of a flukHc material onto the engagement 
^ 20 elements. In a preferred embodiment, pIvoHng the engagement elements Includes: 

displacing the expandable tubular member. 
^ A method of coupling an expandable tubular member to a preexisting 

stnicture has also been described that includes placing the «(pandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 
26 a fluldic material onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting structure, and axially displacing the expansion 
cone. In a prefenPBd embodiment, the fluldic material comprises a barite plug, in a 
. preferred embodiment, the fluldic material comprises a flex plug. 

A method of coupling an expandable tubular member to a prewdsting 
30 stnidure has also been described that includes positioning the expandable tubular 
member and an «(paraion cone into the prewdsting structure, anchoring the 
expandable tubular member to the preexisting stnicture by injecting a quantify of a 
hardenabie fluldic material into the preexisting structure, at least partially curing the 
hardenable fluldic seaHng material, and 
35 axiaUy displacing the expanslbn'cone. 

113 



i 



A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member in a downward direction. 

5 A method of cotqiling an expandable tubular member to a preexisting 

stnicture has also been described thiat includes placing the expandable tubular 
. member and an expansion cone within the preexisting structure, injecting a quantity 
of a first fluldic material having a first density into the region of the preexisting 
structure outside of the expandable tubtdar member, and injecting a quantity of a 

10 second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes placing the expandable tubular 
member ar)d an expansion cone into the preexisting struoture^ anchoring the 
expandable tubular member to the preexisting structure, applying an axial force to 
the expansion cone, land pressurizing an interior portton of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 

20 stmcture has also been described that includes placirig the expandable tubular 
member and an expansion cone into the preexisting sfructure, and apptyirig an axial 
force to the expandable tut)ular menrd>er. 

An apparatus for coupling a tubuter member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 

25 device adapted to couple the expandable tubular member to the preexisting 
stnicture. and an expansion cone mpvably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
fbmfied in the 'outer surface of the tapered first end, and one or wore axial flow 

30 passages fiuldicly coupled to the grooves. In a prefened embodiment, the grooves 
include circumferential grooves. In a preferred embodlrhent, the grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a prefened embodiment, 
the axial flow passages include axial groove. In a prefened embodiment, the axial 

35 grooves are spaced apart by at least about 3 inches in the circumferential direction. 
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In a preferred embodiment, the axial grooves exterkl from the tapered first end of 
the l)ody to the grooves. In a preferred enrdxxlirnent, the axial grooves exterKi from 
the second end of the txxiy to the grooves. In a preferred emixxiiment, the axial 
grooves extend from the tapered first end of the txxJy to the seoorKl end of the body. 
5 In a preferred embodiment, the axial flow passages are positioned vvithin the 
housing of the expansion oorie. In a preferred embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a prefened 
embodiment, the axial flow passages extend from the tapered first end of the body 
to the second end of the body. In a preferred embodiment, the axial flow passages 

10 extend from the second end of the body to the grooves. In a preferred embodiment, 
one or more of the flow passages include Inserts having restricted flow passages. In 
a preferred embodiment, one or more of the axial flow passages include filters. In a 
prefened embodiment, the cross sectional area of the grooves is greater than the 
cross sectidnal area of the axial flow passages. In a preferred embodiment, the 

1 5 cros8-sacti6nal area of the grooves ranges from ab6ut*2X10^ in^ to 5X10'^ in^. In a 
preferred embodiment, the cross-sectional area of the axial flow passages ranges 
from about 2X10"^ in^ to 5X10"^ in^. In a preferred emtxxiiment the angle of attack 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentrated in a trailing edge portion of the 

20 tapered first end. In a prefenied embodiiiient, the angle of Inclination of the axial 
flow passages relative to the tongitudinal axis of the expansion cone Is greater than 
the angle of attack of the flnst tapered end. In a preferred embodiment, the grooves 
include: a flow channel having a first radius of curvature, a first shoulder posittoned 
on one sUe of the flow channel having a second radius of curvature, and a second 

25 shoukler posittoned on the other side of the flow channel having a third radius of 
curvature. In a preferred embodiment, the first, second and third radii of cun/ature 
are sut)stantiaitty equal. In a preferred embodiment, the axial flow passages include: 
a flow channel havir:ig a first radius of curvature, a first shouMer posittoned on one 
side of the fiow channel having a second radius of curvature, and a second shoukler 

30 positioned on the other side of the flow channel having a third radius of curvature. 
In a prefened embodiment, the flrst, second and third radii of curvature are 
substantially equal. In a preferred embodiment, the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preerasting 

35 structure has also beeri described that includes an expandable tubujar member, an 
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anchoring device adapted to couple ttie expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefenred embodiment, the e)q>andable tubutar membw includes: an annular 
number, having: a wall thickness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thidcness, no failure for radial expansions of up to about 30 %, and no 
necking of the wails of the annular member for radial expanskxfis of up to about 
25%. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
prEiexisting structure, and an expansion cone nfK)vably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandabte tubular member includes: a first tubular 
member, a second tut>ular member, and a threaded connectkxi for coupling the first 
tubular member to the second tubular member. In a preferred embodiment, the 
threaded oonnectkin includes: one or nrx)re sealing mernbers for sealbig the 
interface between the first and second tubular members. In a preferred 
embodiment, the threaded connectk)n comprises a pin and box. threaded 
connedton. In a preferred embodiment, the sealing members are positioned 
adjacent to an end portion of the threaded oonnectkm. Ih a preferred embodiment, 
one of the sealing members is poslttoned adyaoent to an end portton of the threaded 
connedfon, and another one of the sealing members is not positioned adjacent to 
an end portion of the threaded connection. In a preferred embodiment, the plurality 
of the sealing memt)ers are positioned adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular nnember to the 
preexisting structure, and an expanston cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a prefen^d 
embodiment, the lubricant conrqxises a metallic soap. In a prefened embodiment, 

116 



the lubricant is selected from the group consisting of C-Lube»10. OPH0S-S8-M, and 
OPHOS-58-R, In a preferred enit>odlment the lubricant provides a sliding frtctlon 
coefficient of less than about 0J20. In a prefened embodiment, the lubricant Is 
chemically bonded to the interior surface of the expandable tubular member. In a 
preferred embodiment, the lubricant is mechanically bonded to the interior surface of 
the expandable tubular member. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior sxafacB of the expandable tubular member. In a 
preferred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

An apparatus for coupling an expandable tubular member to a preexistirig 
structure has also been described that includes an expandable tubular msfmber, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radiaDy expand the expandable tubular member. In 
a preferred embodiments the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant within ttte threadisd portions of the tubular members. In a preferred 
embodiment the sealant is selected from the group consisting of epo)deSt 
thennosetUng sealoftg compounds, cunable sealing oorhpounds, and sealing 
compounds having polymerizabie materials. In a preferred embodiment, the sealant 
includes an initial cure cyde and a final cure (^de. In a prefenred embodiment, the 
sealant can be strstched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wellbore fluidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 
for temperatures ranging from about 0 to 450 T. In a prefenred embodiment, the 
threaded portions of the tubular members include a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisttng 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapts to couple the e)q>andable tubular member to the 
preexisting staicture, and an expiansbn cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a pair of rings for 
engaging the preexisting structuie, and a sealing eiernent positioned between the 
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rings for sealing the interface between tfie tutxjlar member and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting ' ^ 
staucture has also been described that indudes an expandable tubular member, an ' y 
5 arKhoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansbn cone nrtovably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In ^ 
a prefenred embodiment, the expandable tubular member includes one. or more 
slots. In a preferred enribodiment, the slots are provided at a preexpanded porti ^ 

10 the expandable tubular member* In a preferred embodiment, the slots are provided 
at a non->preexpanded portion of the tubutar member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
arKhoring device adiapted to couple the expandable tubular member to the ^ 

15 preexisting structure, and an eiqpanston cone movably coupled to the expandable 

tubular niennber and adapted to radially expand the expandable tubu^ In 1 

a preferred enrixxiimeht, the expandatde tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 

20 the intermediate portion. *^ 
An apparatus for coupling an expandable tubular member to a preexisting 
stnidure has also been described that includes an expandabte tiAular member, an 
anchoring device adapted to ocniple the expandable tubular member to the 
preexisting structure, an expansion corie movably coupled to the expandable tubular ^ 

25 member and adapted to radially expand the expandable tubular member, and a 
valveabte fluid passage coupled to the anchoring device. 

An ^paratus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 

30 the first support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to trie preexisting structure, in a preferred 
embodiment, the anchoring, device is positioned above the expansion cone. In a ^ 
preferred embodiment, the outside diameter of the expansion cone is greater than 

35 theinsidedlameterof the expandable tubular member. In a preferred embodiment, 
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the outside diameter of the expansion cone is approximately equal to the outside 
diameter of the expandable tubular member. . 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expanston 
cone, and 9n explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
expansion cone coupled to the supportntember. and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the mpandable expansion cor». |n a prefenred embodiment, 
the expandatHe tubular mernt)er includes one or more anchoring devices. In a 
preferred emt)odlment, the expandable tubular mmiber Includes a slotted end 
portion. 

An apparatus for coupling ah expandable tubi^r to a preexisting structure 
has also been described that includes a support member, an expansion oone 
coupled to the support member, an expandable tid)ular member coupled to the 
expansion cone including one or more shape memory metal Inserts, and a heater 
coupled to the support member In opposing relation to the shape memory metal 
inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been descrit>6d that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the exparujable expansion cone, and a resilient anchor coupled to the 
expandable tubular rnember. In a preferred embodiment, the resilient anchor 
includes a resilient scroll. In a preferred embodiment, the resilient anchor includes 
one or more resilient anms. In a preferred embodiment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a preferred 
embodiment, ttie resilient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has also been described that includes an 
expandable tubular body, one or more resffient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the resilient panels 
adapted to oontrollably release the resilient panels. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes a support member, 
an expansion cone coupled to the support m«nber. an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spikes pivotally coupled to the 
expandable tubular member for engaging the preexisting structure. In a prefen^d 
embodiment, the apparatus further includes one or more corresporKiing actuators 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expanston cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and ah anchor ooupldd to the 
expandable tubular member, indudir^: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a preferred embodiment, the apparatus 
forther includes one or more Gonesponding actuetors fo^ 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expansion 
cone coupled to the support member, an expandable tubular member coupled to the 
expansion cone, including: a slotted portton provMed at one end of the expandable 
tubular member. 

An apparatus for coupling an expandable tubular member to a pree}dsting 
structure has also been descnbed that includes a support member, an expansion 
cone, an expandable tubular member coupled to the expansion cone, a coupling 
device coupled to the support member and an end portion of the expandabto tubular 
member, and a mass coupled to the end portion of the expandable tubular member. 
In a prefen^^d embodiment, the weight of the mass is greater than about 50 to 100 
% of the yIeM strength of the expandable>ubular member. 

An apparatus for coupling an expandable tobular member to a preexisting 
stnjdure has also been described that includes a support member including a fluid 
passage, an expansion cone coupled to the support member, an expandable tubular 
member coupled to the expanston cone, a slip Joint coupled to the expiansion cone, 
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an end plate ooupied to the slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chatmt)er deflned by the interior portion of the expandable tubular member 
between the expansion oone and the end plate. 

A method of coi4)ling a tubular member to a preextetihg structure has been 
described that Includes positioning the tubular member and an expansion cone 
within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
prefened embodiment axially displacing the expansion cone includes pressurizing 
at least a portion of the Interior of the tubular mmnber In a preferred embodiment. 
axiaBy displacing the expansion cone Includes: injecting a fluidlc material into the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion oone. In a preferred 
embodiment, axially displacing the expansion cone includes: displacing the 
expansion oone into the tubular member. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the e}q>ansion cone out of the 
tubular member, in a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a prefened 
embodiment, ap(^ng direct radial pressure to the first tubular member radtaily 
expands the tubular member by up to about 5%. In a preferred embodiment, 
applying direct radial pr^ure to the tubular memt)er includes applying a nadiat 
force at discrete locations. In a prefened embodiment the preexisting structure 
includes a wellbore casing. In a prsfensed embodiment, the preexisting stmcture 
includes a pipeline, in a prefened embodimerit, the preexisting structure includes a 
structure! support. 

An apparatus also has been described, that includes a tubular n^ember 
coupled to a preexisting stmcture. The tubular memt)er Is coupled to the preexisting 
stmcture by the process of: positioning the tubular member and an expansion cone 
within the preexisting stmcture, axially displadr^ the expansion cone, removing the 
expansion cme, and appl^ng direct redial pressure to the tubular meitiber. In a 
preferred embodiment, axially displacing the expansion cone Includes: pressurizing 
at least a portion of the interior of the tubular member. In a prefenM embodiment, 
axially displacing the expansion pone includes: injecting a fluidic material into the 
tubular member in a prefened embodiment, axlaHy displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a prefenred 
embodiment, axially displacing the expansion cone includes: displadng the 
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expansion cone into the tubular member. In a prefenred embodiment, axially 
displacing the expansion cone Includes: displacing the expaifislon cone out of the 
tid>ular member/ In a preferiBd embodiment, axially dteplactng the expansion oone 
radially expands the tubular member by abolit 10% to 20%. In a preferred 

S embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred enfibcdiment, appiyir^ direct 
radial pressure to the tubular rmmber includes applying a radiai force at discrete 
locations. In a preferred embodiment, the preexisting structure includes a wellbore 
casing. In a pretored embodiment, the preexisting structure includes a pipeline. In 

10 a pi^ferred embodiment, the preexisting stnK;ture includes a stnid^ 

Although this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may employ 
some features of the present invention ^^thout a cprresponding use of the other 

15 features. Accordingly, it is appropriate that readers should construe the appended 
claims broadly, and in a manner consistent with the scope of the invention. 
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CLAIMS 

1. A method of coupling an expamiabie tubular memb^ 
structufB, comprising: 

5 placing the expandable tubular member and an expansion cone within the 

preexisting structure; 

injecting a quantity of a first fluidic material having a first density into the 
region of tt>e preexisting structure outside of the exparKlable tubular member, and 
injecting a quantity of a second fluidic material having a second density Into 
10 a portion of the expandable tubular member below the expansion cone; 

wherein the second density is greater than the first density; and 
displacing the expansion cone relative to the tubular member. 

2. A method of ooupiing an expandable tubular to a preexisting structure, 
15 comprising: 

fixing the position erf an expansion cone within the preexist^^ 
driving the expandable tubular member onto the expansion cone in a first 
drrecOon; and 

axially displacing the expansion cone in a second direction relative to the 
20 expandable tubular member, 

wherein the first and second directions are different. 

3. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 placing the expandable tajbular member and an expansion cone within the 

preexisting structure; and 

applying an axial force to the expandable tubular member in a downward 
direction. 

30 4. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axially displacing the expanston cone; 
35 removing the expansion cone; and 
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applying direct radial pressure to the tutMJiar member. 

5. The niethod of daim 4, wherein axialiydispta^ 
includes: 

5 pressurizing at least a portion of the hterior of the tubular member. 

6. The method of daim 4, wherein axially displacing the expansion cone 
indudes: 

injecting a fluidicmaterial into the tubular member 

10 

7. The method of daim 4, wherein axially displadng the expansion cone 
ihchides: 

applying a tensile force to the expansion cone. 

15 8. The method of claim 4« wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone into the tubufaar member. 

9. The niethod of daim 4, wherein axielly displadng the expansl^ 
20 indudes: 

displadng the expansion cone out of the tubular member. 

10. The method c/f daim 4, wherein axially displadng the expansion cone 
radially expands the tubular member by 1 0% to 20%. 

'25 

11. The method of daim 4, wherein applying dired radial pressure to the first 
tubular member radially expands the tubular member by up to 5%. 

1 2. The method of daim 4, wherein applying dired radial pressure to the tubular 
30 member indudes applying a radial force at discrete locations. 

13. The method of claim 4, wherein the preexisting structure indudes a wellbore 
casing. 

35 14. The method of daim 4. wherein the preexisting structure indudes a pipeline. 
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15. The method of daim 4, wherein the preexisting structure includes a stmctural 
support 
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1 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexteting stmcture; 
axialiy displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member, and 

lubricating the interface between the expansion cone and the tubular 
10 member. 

2. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the traii^ edge of the interfcice between the 
IS expansion cone and the tubular member. 

3. The method of daim 2, wherein the lubricating fluid has a viscosity ranging 
from about t to 10,000 centipoise. 

20 4. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of claim 2, wherein the injecting indudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

6. The method of claim 2. wherein the injecting indudes: 
injecting lubricating fluid into a second end of the expanston cone. 

30 7. The method of daim 2« wherein the injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

8. The method of daim 2, wherein the. irijecting indudes: 
35 injecting lubricating fluid Mto an interior of the expansion cone. 
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The method of daim 2, wherein the injecting Includes: 

injecUng lubricattng fluid through an outer surface of the expansloh cone. 



5 10. The rnethod of dalm 2, wherein the injecting Includes: 

injecting the lubricating fiuid into a plurality of discrete locations along the 
trailing edge portion. 

The method of daim 2, wherein the lubricating fluid comprises: 
drilling mud. 

The method of daim 2, wherein the lubricating fluid further indudes: 
Torqtrimlll; 
EPMudlib;and 
DriUN-Sild. 

The method of daim 2. wherein the lubricating fluid comprises: 
TorqTrimlll; 
EP Mudlib; and 
PrillN-SUd. 

The method of daim 1, wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a lubricant. 

15. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubularnftember indudes: 

coating the biterior surfeoe of the tubular member with a first part of a 
lubricant end 

applying a second part of the lubricant to the Interior surface of the tubular 
memtrar. 

16. The method of claim 14, wherein the lubricant comprises a metallic soap. 



10 



11, 



1Z 



15 



13. 



7(\ 



14. 



127 



17. The method of daim 14» wherein the lubricant is selected from the group 
consisting of OLube-IO, C-PHDS-S8-M. and C-PHOS-58-R. 



18. The rnethod of daim 14. wherein the lubricant provides a sIM^ 
5 coeffident of less than about 0^. 

19. The method of daim 14, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

10 20. The method of daim 14, wherein the lubricant is mechanically bonded to the 
interior surfeces of the tubular members. 

21 . The method of daim 14, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular membens. 

16 

22. The method of daim 14, whereh the lubricant Indudes epoxy. molybdenum 
disulfide, graphite, alwninum, copper, alumisilicate and polyethylenepolyamine. 

23. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular memi)er by 
25 pulling the expansion cone through the tubular member; 

wherein the tubular member indudes: 

an annular member, induding: 
. a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 Imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expar^tons of up to 
about 25%. 
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24. A methCKl of coupling a tubular member to a preexi^^ 
comprising: 

injecting a lubricating fluid into the pree)dsti^^ 

positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting stnicture; and 
axialiy displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

10 25. The method of daim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLO-SEAL™ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: . 

15 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axialiy displacing the expansion cone relative to the expand^le tubular 
member by pitting the expansion cone through the expandable tubular miemben 
20 wherein the expandable tubuiiir member includes: 

a first tubular mernber; 
a second tubular rnember; and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the fir^t and 
second tubular members. 

27. The method of claim 26. wherein the threaded connection comprises a pin ' 
and box threaded connection. 

28. The method of daim 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of daim 26, wherein one of the sealing merrt)ers is positioned 
adjacent to an end portion pf the threaded connection; and wherein another one of 
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the sealir^ meirtiers is not positioned adjacent to an end portion of the threaded 
oonnedion. 

30. The method of daim 26, wherein a plurality of the sealing meml^ers are 
positioned adjacent to an end portion <rf the threaded connection. 

31. A method of coupling an expandat)le tubular memlier to a preexisting 
structure, comprising: 

positioning the e)(pandat>le tubular member and an expanston cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displactrtg the expar^ion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular nriember; 

wherein the expandable tubular member includes a plurality of tubular 
members having threaded porttons that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 

curing the sealant. 

32. The method of daim 31. wherein the sealant is selected from the group 
consisting of epoxies, themiosetting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

33. The method of daim 31, furthf r Induding: 

initiaHy curing the sealant prior to radially expanding the tubular members; 
and 

finally curing the sealant after radially expanding the tubular rhembers. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
to 40 percent after curing without failure. 

35. The method of daim 31 , wtierein the sealant Is resistant to conventional 
weUbore fluidic materials. 
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36. The nwlhodofdaim 31. wherein the material properties of the seala^ 
substantially stable for temperatures ranging from about 0 to 450 *F. 

37. The method of dairn 31, further including: 

applying a primer to the threacted portions of the tubulir members prior to 
coatir^ the threaded portions of the tubular members with the sealant 

38. The method of daim 37. wherein the primer Indudes a curing catalyst 

39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant Is applied tp the threaded portion of 
the dther one of the tubular members. 

40. The method of daim 37. wherein the primer Includes a curing catalyst. 

41. A method of coupling a tubular member to a pre«dsting structure, 
oomprisirig: 

posMonlng the tubular member and an expansion.cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stnicture; and 
axially displacing the expanston (x>ne rslatlve to th^ 

pulling the expansion cone through the expandable tubular member; 
wherein the tubular member includes: 
a pair of rings for engaging the preexisting structure; and 
a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexistir^ stnicture. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting stnicture; 

anchoring the expandable tubular member to the preexisting structure; and 

axlally displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular member includes one or more slots* 
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43. The method of daim 42, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

44. The method of daim 42. wherein the slots are provided at a non- 
preexpanded portion of the tutnilar member. 

r 

45. A method of coupling a tubular member to a preexisting 6iruduH». 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting staicture; and 

axially displadng the expanston cone relative to the expandable tubular 
member by puObig the expansion cone through the expandable tubular member. 

wherein the tubular member indudes: 

a first praiexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intemwdiate portion. 

46. A method cS coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
. the preexisting structure; 

anchoring the expandable tubular member to the preexisting slaicture; 'and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force indudes: 

a substantially constant axial force; and 

an Increased axial force. 

47. The method of daim 46. wherein the Increased axial force is provided on a 
periodic basis. - 
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48. The method of daim 46, wherein the increased axial force is provided on a 
random basis. 

49. The method of daim 46, wherein the ratio of the increased axial force to the 
substantially constant axial force ranges from about 5 to 40 

51 . A method of coupling a tubular member to a preexisting stmcture, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pushing and pulling the expansion cone through the expandable tubular 
member. " 

52. The method of daim 5i;wherein pushing the expansion cone indudes: 
injecting a pressurized fluidic material into contact with the expansion cone. 

53. A method of opupling a tubular merfiber to a preexisting structure, 
comprising: 

posifioning the tubular member and an expansion cone within the preexistihg 
structure; 

anchoring the tubular member to the preexisting structure; 

axially displadng the expansion cone relative to the tobular member by 
pulling the expansion cone through the expandable tubular memben and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting structure prior to axially displadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting stnidure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stnjcture by increasing the 
size of the expansion cone; arKi 
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axially displacing the expansion cone relative to the tubular member by 
putting the expansion cone through the tubular member. 

55. A method of coupling a tubular member to a preexisting stnjcture, 
comprising: 

positioning the tubular member and an expansion cone vvHhin the preexisting 
strwture; 

anchoring the tubular member to the preexteting structure Isy heating a 
portion of the tubular member; and 

axially displacing the expansion cone relative to the tubular nwmber by 
pulling the expansion cone through the tubular member. 

56. A method of coupling an expandable tubuHai member to a preexisting 
structure, corrtprising: 

positioning the expandable tubular member, an e^qiansion cone, and an 
anchoring device within the preexisting structure: 

positioning the anchoring device above the expansion cone; 

anchoring the expandable tubular member to the preexisting staicture using 
the anchoring device; and 

axially displacing the expansion cone. 

57. A method of ooupHng an «(pandable tubular inember to a preexisting 
stnjcture, comprising: 

positioning the hjbular member and Mi expansion cone within the preexisting 
structure; 

explosively anchoring the tubular member to the preexisling structure; and 
axially displacing the expansion cone r^ative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure, 
comprising: 

fixing the position of an expansion cone within the preexisting structure; 
driving the expandable tubular member onto the exparision cone in a first . 
dirsdion; and 

axially displacing the expansion cone in a second direction relative to the 
expandable tubular memben 
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wherein the first and second directtons are dff^ 

59. A method of coupling an expandable tubular mennber to a premisting 
structure, comprising: 

placing the exparKiable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the rdsiiient anchor; and 

axially displacing the expansion cone within the expandable tubular member 

60. A method of coupling an expandable tubular member to a preexisting 
structurst comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
Into the preexistirig structure; 

anchoring the expandable tubular meniber to the preexisting stnicture by: 
pivoting one or nrxsre engagenient elernents; and 
axially displacing the expansion cone. 

61. The niethod of dairn 60, wherein pivoting the engagem^ 
includes: 

actuating the engagernent elenrients. 

62. The method of daim 60, wherein pivoting the engagement elements 
includes: 

pladng a quantity of a fluidic material onto the engagement elements. 

63. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

displadng the expandable tubular member. 

64. A method of coupling an expandable tubular member to a preexisting 
strudure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting stmcture; 

pladng a quantity of a fluidic material dnto the expandable tubular member to 
anchor the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone. 
65. The method of dalm 64. wherein the fluidic materiat conrq)ri8es a barite plug. 
5 66. The method of daim 64^ wherein the fliridic material comprfses a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expsuision cone into the 
10 preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
injecUng a quantity of a hardenable fluidic material into the preexisting structure; 
at least partially curing the hardenable fluidic sealing material; and 
axially displacing the expansion cone. 

68. A method of coupling an expandable tubular tnember to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
premisting structure; and 

applying an axial force to the expandable tubular member In a downward 
direction. 

69. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting stmcture; 

injecting a quantity of a first fluidic material having a first density into the 
region of the preexisting structure outside of the exparidable tubular memben and 

injecting a quantity erf a second fluidic material having a second density into a 
portion of the expandable tubular member below the expansion cone; 
wherein the second density Is greater than the first density. 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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pbdng the expandable tubular member and an expansion oone Into the 
preexisting stmcture; 

anchoring the expandable tubular member to the preexisting structure; 

applying an axial force to the expansion oone; and 

pressurizing an Interior portion of the expandable tubular member below the 
expansion oone. 

71 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone into the 
preexisting stmcture; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupling a tubular meniber to a preexisting str^ 
comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expand^le tubular rnemberjndudl^^^ 

a housing including a tapered first end and a second end; 

one or more grooves fbrmied in the outer surface of the tapered first end; and 

one or worn axial flow passages fluidicly coupled to the grooves. 

73. The apparatus of daim 72, wherein the grooves comprise circumferential 
grooves. 

! ' • 

/ 

74. The apparatus of daim 72. wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherisln the grooves are concentrated around the 
axial midpdnt of the tapered portion of the housing. 

76. The apparatus of daim 72. wherein the axial flow passages comprise axial 
grooves. 
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il. The apparatus of claim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the drcumrerential dIrecHon. 

76. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the grooves. 

79. The apparatus of claim 76. wherein the axtal grooves extend from the 
second end <rf the body to the grooves. 

80. The apparatus of claim 76, wherein the axial grooves extend from the 
tapered first end of the body to the second end of the body. 

81 . The apparatus of daim 72, wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

82. The apparatus of daim 81, wherein the axial flow passages e)dend from the 
tapered first end of the body to the grooves. 

83. The apparatus of dairii 81, wherein the axial flow passages extend from the 
tiq?ered first end of the body to the second end 

84. The apparatus of daim 83. wherein the axial flow passages exte^n^^ 
second end of the body to the grooves. 

85. The apparatus of daim 83, wherein one or more of the flow passages indude 
Inserts having restricted flow passages. 

86. The apparatus of daim 83, wliereih one or more of the axial flow passages 
indude filters. 

87. The apparatus of daim 72, wherein the cross sectional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-sectiorial area of the grooves 
ranges from about 2X1(r* in^ to 5X10-* In^ 
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89. The apparatus of cbim 72. wherein the cross-sectional area of the axial flow 
passages ranges from about 2X10"^ In^ to 5X10"^ In* 

90. The apparatus of dalm 72, wherein the angle of attack of the first te^ 
end of the ixxly ranges froiT) £d>out 10 to 30 degrees. 

91 . The apparatus of dalm 72, wherein the grooves arei concentrated In a trailing 
edge portion of the tapered first end. 

92. The apparatus of dalm 72, wherein the angle of indlnatlori of the axial fkw 
passages relative to the tongitudinal axis of the expanston cone is greater than the 
angle of attadc of the first tapered end. 

93. The apparatus of dalm 72. wherein the grooves Indude: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
third radius of curvature. 

94. The apparatus of dalm 93, wherein the first, second and third radii of 
curvature are substantially equal. 

95. The apparatus of daim 72, wherein the axial flow passages indude: 
a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
third radius of curvature. 

96. The apparatus of daini 95, wherein the first, second and third radii of 
curvature are substanUaliy equal. 
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97. The apparatus of daim 95, wherein the second radius of cun/ature is greater 
than the third radius of curvature. 

98. An apparatus for coupling an expandable tubular member to a preexisting 
structiro, oompristrtg: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupied to the expandable tubular member and 
adapted to radially expand the expandable tubular memb^; 

wherein the expandable tubular member includes: 

an annular member, having: 

a wall thickness that vartes less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 

imperfections of less than about 8 % of the wall thickness; 

no failure for radial expanstons of up to about 30 %; and 

no necking of the walls of the annularmember for radial expar^stons of up to 
about 25%. 

99. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular rnember, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stmcture; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member includes: 

a first tubular member; 

a second tubular member; and 

a ttireaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 
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100. The apparatus of daim 99i wherein the threaded connection comprises a 
pin and box threaded connection. 

101 . The apparatus of daini 99, wherein the sealing nnembers are positioned 
5 adjacent to an end portion of the threaded connection. 

102. The apparatus of daim wherein one of the sealing memt)ers is portioned 
adjacent to an end pc^n of the dreaded connectipn; and wherein anbther one of 
the sealing members is not positioned adjacent to an end portion of the threaded 

10 connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing memt)ers are 
positioned adjacent to an end portion of the threaded connection. 

15 104. An apparatus for coupling an expandat)ie tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to ooupb the expand^e tubular member to 
the preexisting structure; and 
20 an expansion cone rnovably coupled to the expandabto tubular me^ 

adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member indixles: 

a tayer of a lubricant coupled to the interior surface of the.tubular member. 

25 1 05. The apparatus of daim 104, wherein the lubricant comprises a metellic'soap. 

106. The apparatus of daim 104, wherein the lubricant is seleded from the group 
consisting of OLube-10, C.PHOS-58-M, and C-PHOS-58-R. 

30 107. The apparatus of daim 104, wherein the lubricant provides a sliding fridion 
coefficient of less than about 0.20. 

108. The apparatus of daim 104, wtterein the lubricant is chemically bonded to 
the intertor surface of the mcpandable tubular member. 

35 
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109. The apparatus of daim 104, wherein the lubricant is mechanically Ixmded to 
the interior surface of the expandable tubular meml)er. 

110. The apparatus of daim 104. wherein the lubricant is adhesively bonded to 
the interior surface of the expandable tubular member. 

111. The apparatus of daim 110, wherein the lubricant includes epoxy, 

molybdenum dlsuffide. graphite; aluminum, copper, alumisilicate and 
polyethylehepolyafnine. 

112. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member. 

an anchoring device ad€ipted to couple the expandable tubular member to . 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 

wherein the expandable tubular membor includes: 

a pair of tubular memtiers having threaded portions coupled to one ano^ 

and 

a quantify erf a sealant withm the threaded portions of the tubular membere: 

113. Theapparaihis of daim 112. wherein the sealant is selected from the group 
cixisisting of epoxles. thermosetting sealing compounds, curable seaibig 
compounds, and sealing compounds havirig polynwrizable materials. 

114. The apparatus <rf daim 11 2, vimerein the sealant indudes an initial cure (^de 
and a final cure (^de. 

115. The apparatus of daim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16. The apparahis of daim 112, wherein the sealant is resistant to conventional 
weObore fluidic materials. 
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117. The apparatus of dalm 1 12, wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 

1 1B. The apparatus of daim 1 12, wherein the threaded portions of the tubular 
5 members include a primer for proving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an eacpandable tubular member to a preexisting 
structure, comprising: 
10 an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially exparid ttie expand^le tubular member; 
IS wherein the expandable tubular rtiember includes: a pair d rings for 

engaging the preexisting stmcture; and 

a sealing element positlonckl between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

20 1 20. An apparatus for couplirig an expandable tubidar member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring de^rfc6 adapted to couple the expandable tubular membw to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular rriember, 

wherein the expandable tubular member includ€is one or more stots. 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
30 portion of the expandable tubular member. 

122. The apparatus of daim 120, wherein the slots are provided at a non- 
preexparided pbrlioin of the tubular meml)er. 
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123. An apparatus for coupling an expandable tubular member to a preexisting 
structure, oomprising: 

an expandatHe tubular merrdier; 

an anchoring device adapted to obuple ttie expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tulxjlar member arid 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member Includes: 

a first preexpanded portion; 

an intemiediate portion coupled to the first preexpanded portion including a 
seaTmg element; and 

a second preexpanded portion coupled to the intermediate portion. 

1 24. An apparatus for coupling an expandable tubular member to a preexisting 
structUTB. comprising: 

an expandable tubular membier; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radtally expand the expandable tubular member; and 

a valveable fluid passage coupled to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preexisting 
stmcture, comprising: 

a first support meniber; 

a second support member coupled to ^ first support mendwr; 
an expansion cone coupled to the first support member, 
an expandable tubular member coupled to the expansion cone; and 
an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is greater than ttie inside diameter of the expandable tubular member. 
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127. The apparatus oT daim 125, wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
memt)er. 

128. An apparatus for coupling an expandable tubular member to a preexistl 
structure, comprising: 

e first support member; 

a second support member coupled to the first support member, 
an expansion cone coupled to the first support member; 
an expandable tubular member cxHjpled to the expansion cone; and 
an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular membier to a preexisting 
structure, comprising: 

a support member; . 

an expandable expansion cone coupled to the support nriemben and 
an expandable tubular member coupled to the expansion cone. 

130. An apparatus for ccHjpling an expandable tubular rnember to a preexisting 
structure, oomprisbig: 

a support member; 

an expandable expansion cone coupled to the support memtier, and 

an expandable tubular member coupled to the expandable expansion cone. 

131. The apparatus of daim 1 30, wherein the expandable tubular member 
includes one or nrxxe anchoring devices. 

1 32. The apparatus of claim 1 30. wherein the expandable tubular member 
indudes a slotted end portion. 

1 33. An apparatus for coupling an expandable tubular to a preexisting strudure, 
oonrq)rising: 

a support memt>er; 

an expansion cone coupted to the support number; 
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an expandable tubular member coupiecl to the expansion odne Induding one 
or more shape memory metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
rAemory metal inserts« 

134. An apparatus for coupUng an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expansion cone coupled to the support member 
an expandable tubular member coupled to the expandable expanston cone; 
and 

a resilient anchor coupled to the expandable tubular member. 

The apparatus of dalm 134. wherein the resilient anchor includes: 
a resilient scroll. 

The apparatus of daim 1 34, wherein the resilient anchor includes: 
one or more resilient arms. 

The apparatus of dalm 134, wherein the resilient anchor indudes: 
one or more resilient radially oriented elements. 

The apparatus of dalm 134, wherein the resilient anchor is adapted to mate 
with the expansion cone. 

25 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

one or more resilierit panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
30 contrellably release the resilient panels. 

140. An apparatus for coupling an expand^le tubular member to a preexisting 
structure, comprising: 

a support memtien 

35 an expansion cone coupled to the support memtrer, 
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an expandable tubular rtvMTiber coupled 

and 

an anchor coupled to the expandable tubular member, including: 
one or more spikes pivbtaliy coupled to the expandable tubular member for 
5 engaging the preexlsiingstnjcture. 

141. The apparatus of dalm 140, further including one or more corresponding 
actuators fcM^ pivoting the spikes. 

10 142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expanskm obne coupled to the support member, 
an expandable tubular member coupled to the e)q3andable expansion cone; 
.15 and . 

an anchor coupled to the expandable tubular member, including: 

one or more petal baskets pivotally coupled to the expandable tubular 
member. 

20 143. The apparitus of claim 142, further including one or more oonBspondlng 
aduatore for pivoting the petal baskets: 

144. An apparatus for coupling an expandable tidiular member to a preexisting 
stmcture, comprising: 
25 a support member, 

an expansion cone coupled to the support member 

an expandable tubular member coupled to the e}4>ansion cone, including: 

a slotted portton provMed at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular member to a preexisting 
structiro, comprising: 

a support member 
an expanshwi cone; 

an expiand^to tubular rnember coupled to the expanston cone; 
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a coupling de^oe coupled to the support member and an end portion oil the 
expandable tubular member, and 

a mass coupled to the end portion of the expandable tubular member; 
wherein the weight of the mass is greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

a support member including a fluid passage; 
10 an expansion cone coupled to the support member; 

an expandabte tubular member coupled to the expansion cone; 
a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, tfie fluid chamber defined by 
15 the inteifor portion of the expandable tubular member between the expanston cone 
and the end plate. 

147. A method of coupling a tubular member to a preexisting structure, 
comprising: 

20 positioning the tubular member and an expansion cone within the preexisting 

structure; 

axially displacing the expansion cone; 

removing the expansion corie; and 

applying direct radial pressure to the tubular member. 

25 

148. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

pressurizingat lea^t a portion of the interior of the tubular member. 

30 149. TTie method of claim 147. wherein axially displacing the expansion cone 
includes: 

tatfeclino a fluidic niatorial into the tubular metmber. 

150. The method of daim 147. wherein axially displacing the expansion cone 
35 Includes: 
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applying a tensile force to the expansion cone. 

151. The method of claim 147, wherein axlalty displacing the expansion cone 
Includes: 

5 displacing the expansion cone into the tutuiiar member. 

152. The method of claim 147, wherein axially displacing the expansion cone 
includes: 

displactng the expansion cone out of the tubular member. 

153. The method of daim 147, wherein axially displacing the expansion cone 
radially expands the tUbxtor member by about 10% to 20%. 

154. The method of daim 147, wherein applying directi^dial pressure to ttie first 
tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherein applying dired raciial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

156. The method of daim 147, wherein the preexisting stmdure Indudes a 
wellbore casing. 

157. The method of daim 147. wherein the preexisttng stmdure indudes a 
pipeline. . 

1 58. The method of daim 147, wherein the preexisting structure indudes a 
structural support 

159. An apparatus, comprising: 
a tubular member coupled to a preexisting structure; 
wherein the tubular member is coupled to the preexisting structure by the 

process of: 

posiUonirig the tubular member and an expansion cone within the preexisting 
structure; 

axially displacing the expansion cone; 
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removing the expansion oone; and 

applying direct radial pressure to the tubular member. 



160. The apparatus of dafm 159, wherein ipdally dispiadng the expansion cone 
5 bidudes: ' ^ 

pressurizing at least a portion of the interior of the tubular member* . 

1 61 The apparatus of dalm 1 59, wherein axially dlspladng the expansion cone 
indudes: 

10 injecting a ftuidic material into the tubular member. 

162. The apparatus of claim 159, wherein axially dlspladng the expansion cone H 
includes: 

applying a tensile force to the expansion cone. H 

15 . 

163. The apparatus of daim 159. wherein axially dispiadng the expansion cone 
indudes: 

dispiadng the expansion cone into, the tubular rnember. -? 

20 164. The apparatus of daim 159, wherein axially dispiadng the expansion Cone 
indudes: 

dlspladng the expansion oone out of the tubular member. ^ 

1 65. The apparatus of daim 1 59» wherein axially displadfig the extension cone 
25 radially expands the tubular member by about 1 0% to 20%. 

166. The apparatus of daim 159, wherein applying direct radial pressure to the 
tubular member radially expands the tubular member by up to about 5%. 

30 167. The apparatus of cTaim 159. wherein applying diredracfial pressure to 

tubular member indudes applying a radial force at discrete locattons. n 

168. The apparatus of dalm 159, wherein the preexisting stmdure indudes a 
welbore casing. 

35 
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169. The aM>aratu8 of daim 159» whereni the preexisting structure Includes a 
pipeline. 



170. The apparatus of daini 159* wherein the preexisting structure includes a 
5 structural support 

171. A system for coupling an expandatrfe tubular menlt>er to a preexisting 
structure, comprising: 

means for positioning the tabular member and an expanston cone within the 
10 preexisting structure; 

means for anchoring the tut)ular member to the preexisting structure; 

means for axially displadng the expansion cone relative to the tiitHJlar 
member by pulling the expansion oone through the tubular member, and 

means for lubricating the interface t>etween the expansion cone and the 
15 tubular member. 

172. The system of daim 1 71 , wherein the means for lubricating the interface 
between the expan^n cone and the tubular men^ ihdudes: 

means for injecting a lubricating fluid into the trailing edge of the interface 
20 between the expansion cone and the tubular member. 

173. The system of daim 1 72, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

25 1 74. The system of daim 1 72, wherein the injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

1 75. The system pf daim 172, wherein the means for injecting Indudes: 
means for injecting lubricating fluid into the area around the axial midpoint of 

30 a first tapered end of the expansion cone. 

176. The system of claim 172, wherein the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone: 

35 1 77. The system of daim 172, wherein the mearts for tn^cbng includes: 
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means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

178. The system of dalm 172, wherein the means for Injecting Includes: 

5 means for injectir^ lubricating fluid into an interior of the expansion cone. 

1 79. The system of daim 1 72. wherein the means for injecting includes: 
means for injecting lubricating fluid through an outer surface of the expansion 

cone. 

180. The system of claim 1 72, wherein the medns for injecting includes: 
means for injecting the lubricating fluid into a plurality of discrete locations 

along the trailing edge portion. 

181. The system of dabn 172. wherein the lubricating fluid comprises: 
drilling mud. 

182. The system of daim 172. wherein the lut)Hcating fluid further indu^ 
TorqTrimlll; 
EPMudlib.and 
DmiN-Slld. 

1 83. The system of daim 1 72. wherein the lid)ricating fluid comprises: 
TorqTrimlll; 
EP Kfludlib; and 
DrillN-SDd. 

184.. The system of daim 711 , wherein the means for lubricating the interface 
between the expansion cone and the tubular memtwr indudes: 

means for coating the interior surface of the tiibiriar member with a lubricant 

185. The system of daim 171. ^wherein the means lor lubricating the Interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surface of the tubular member with a first part 
of a lubricant; and 
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means for applying a second part of the lubricant to the interior surface of the 
tulniiar oieniber. 

186. The system of claim 184, wherein the lubricant comprises a metallic soap. 
5 • 

187. The system of claim 184, wherein the lubricant is selected ff^ 
consisting of C-Lube-10, C-PHOS-58-M, and 0-PHOS.58-R. 

188. The system of daim 184, wherein the lubricant provides a sliding friction 
10 coefficient of less than about 0.20. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the 
interior suHates of the tubular members. 

IS 199. The system of daim 184, wherein the lubricant is mechanically bonded to the 
interior surfeces of the tubular members. 

191. The system of dialm 184, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

20 

192. The system of daim 184, wherein the lubricant iridudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilfcate and polyethylenepolyamine. 

193. A system for qoupSng a tubular member to a preexisting structure, 
25 comprising: 

positioning the tubular rnember and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting strudure; and 

axlally displadng the expansion cone relative to the tubular member by 
30 pulling the expansion oone through the tubular memben 

wherein the tubular member indudes: 

an annular member, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies teiss than about 1 0 %; 
35 inverfedions of less than about 8% of the wall thickness; 
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no failure for radial extensions of up to about 30 %; and 
no necking of the walls of the annular memt)er for radial expansions of up to 
about 25%. 



5 194. A system for coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

10 anchoring the tubular member to the preexisting structure; and 

axlaily displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

185. The system of daim 194, wherein the lubricating fluid comprises: 
15 BAR04.UB60LD*SEAL^ brand drilling mud lubricant. 

196. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for posittoning the expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the esq^andable tubular member to the preexisting 
stnictura; and 

means for axially displacing the expansion cone relathre to the expandable 
tubular member by pullihg the e)qpansion cone through the expandable tubular 
25 member; 

wherein the expandable tubular member includes: 

a first tubular member 

a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
30 tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular menrd)er8. 

197. The system of daim 196, wherein the threaded connectton comprises a pin 
35 and box threaded opnnecfon. 
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198. The system of ctedm 196, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

5 1 99. The system of daim 1 96, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positiohed adjacent to an end portion of the threaded 
connection. 

1 0 200. The system of dalm 1 96, wherein a plurality erf the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201 . A system for coupling ari expandable tubular member to a preeixisting 
structure, comprising: 

1 5 means for pQsitidnlng| the expandable tubular member and an expansion 

cone within the preexisting struchjre; 

means for anchoring the expandable tubular member to the preexisting 
structure; arxf 

means for axially displacing the expansion cone relative to the expandable 
20 tubular member by putiihg the expansion oone through the expandable tubular 
member; 

wherein the expandable tubular member indudes a plurali|^ of tubular 
members having threaded portions that are coupled to one another by the process 
of: 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular nnembers; and 
curing the sealant 

202. The system of daim 201 , wherein the sealant is selected from the group 
30 consisting of epoxies, thermosetting sealing compounds, curable sealing 

compounds, and sealing compounds having polymerizable materials. 

203. The system of daim 201. further Induding: 

means for initially curirig the sealant prior to radially expanding the tubular 
35 members; and 
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means for finally curing the sealant after radially expanding the tubular 
vnefnbers. 

204. The system of daim 201 , wherein the sealant can be stretched up to about 
30 to 40 percent after curing without faBure. 

205. The system of dalm 201 , wherein the sealant is resistant to conventional 
weilboie flurdic materials. 

206. The system of daim 201 , wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450^F. 

207. The systern of daim 201 , further induding: 

means for applying a primer to the threaded portions of the tubular members 
prior to coating the threaded portions of the tubular members with the sealant 

208. The system of daim 207. wherein the primer includes a curing catalyst. 

209. The system cf daim 207, wherein the primer is applied to the threaded 
portion of one of the tubular members and the sealant Is applied to the threaded 
portion of the other one of the tubular members. 

210. The system of daim 207» wherein the primer indudes a curing catelysL 

211. A system for coupling a tubular fTiember to a preexisting structure* 
comprising: 

posittoning the tubular member and an expanston cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular member* 
wherein the tubular meml>er includes: 
a pair of rings for engaging ttie preexisting structure; and 
a sealing element positioned between the rings for sealing the interface 

between the tubular ftiember and the preexisting structure. 
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212. A system for coupling a tubular memtwr to a preexisting structure, 
comprising: 

petitioning the expandable tubular member and an expansion cone within 
5 the preexteting stnjcture; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 
wherein the tubular mernber Includes one or rnore slots. 

10 

213. The system of claim 212, wherein the slots are provided at a preexpanded 
portion of the tubular nmmber. 

214. The system of dalm 212, wherein the slots are provided at a non- 
15 preexpanded portion of the tubular nriernber. 

21& A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
20 the premisting stnicture; 

anchoring the expandable tubular member to the preexisting structure; and 

axialty displacing the expansion cone relative to the expandable tubular 
nnember by pulling the expansion cone through the expandable tubular member, 

wherein the tubular member includes: 
25 a first preexpanded portion; 

an intennediate portion coupled to the firet preexpanded portion including a 
sealing elenwnt; and 

a second preexpanded portion coupled to the intemnedlate portion. 

30 21 6. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
meniber by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force Includes: 

a substantially constant axial force; and 

an increased arial force. 

217. The system of dalm 216, wherein the increased axial force is provided on a 
periodic basis. 

21 8. The system of claim 216, wherein the Increased axial force is provided on a 
random basis. 

219. The system of dalm 216; wherein the ratio of the increased axial force to the 
substantiall/constant axial force ranges from about 5 to M 

220. A system for coupling a tubular member to a preexisting stmcture. 
comprising: 

means for positioning the tubular member and an expansion cone within the 

preexisting structure; 

means for anchoring the fubular member to the preexisting structure; and 
means for axially displadng the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular mprnl)er. 

221. The system of daim 220. wherein the means for pushing the expansion cone 
indudes: 

means for injecting a pressurized fluidic material into contad with the 
expansion cone. 

222. A system for coupling a tubular member to a preexisting stmdure, 
comprising: 

means for positioning the tubular member and an expansion oone within the 
preexistifig structure; 

means for anchoring the tubular member to the preexisting structure; 
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means for aixiaily displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular member; 
and 

means for Injecting a curable fluidic sealing material between the tubular 
5 member and the preexisting structure prior to ffidaBy displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, . 
. comprising: 

nrieans for positioning the tubular rnember and an expansion cone within t^^ 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axially displacing the expansion cone relative to the tubular 
' member by pulling the expansion cone through the tubular member. 

15 

224. A system for coupling a tubular nnember to a preexisting st^ 
oonq>rising: 

means for positioning the tubular member and ah expansion cone within the 
preexisting structure; 

20 means for ahchoring the tubular member to the preexisting structure by 

heating a portbn of the tubular nriember; and 

means for axially displacing the expansion cone relative to the tubular 
member by puliing the expanston cone' through the tubular member. 

25 225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting stnjcture; 

means for positioning the anchoring device above the expansion cone; 
30 means for anchoring the expandable tubular member to the preexisting 

structure using the anchoring device; and 

means for axially displacing the expanslm cone^ 

226. A system for coupBng an expandable tiibiriar member to a preexisting • 
35 stnjcture, comprising: 
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means for positioning the tubular nrtember and an expansion cone within the 
premisting structuie; 

means for explosively aiichoring the tubular member to the preexisting 
structure; and 

means for axially displacing the isxpansion cone relative to the tubular 
member. 

227. A system fof coupling an expandable tubular to a preexisting structure, 
comprising: 

means for fixing the position of an expansion cone within the preexisting 
stmcture; 

means for driving the expandable tubular member onto the expansion cone 
indfirstdirecb'on;and 

means for axially displacing the e)q>ansfon cone in a second direction relative 
to the expandable tubular member; 

wherein the firet and second directions are different. 

228. A system for coupling an expandable tobular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular, an expansion cone, and a resilient 
anchor within the preexisting structure; 

means for releasing the resilient anchon and 

means for axialiy displadng the expansion cone within the expandable 
tobular member. 

229. A system for coupling an expandable tobular member to a preexisting 
strudure, comprising: 

means for placing the expandable tobular member, an expansion cone, and 
an anchor into the preexisting stmctore; 

means for anchoring the expandable tubular member to the preexisting 
structure that includes means for pivoting one or more engagement elements; and 

means for axially displacing the expansion cone. 

230. The system of daim 229. wherein the means to* pivoting the engagement 
elements indudes: 

160 



moans for actuating the engagement elements. 



231 . The system of claim 229, wherein the means for pivoting the engagement 
elements includes: 

5 nrieans for pladng a quantify of a fluidicniaterial onto the enga^ 

elements. 

232. thesystemof daim 229, wherein the means feu- pivoting the enga^ 
elements indudes: 

10 means for displadng the expandable tubular menril)er. 

"» 

233. A system for odupling an expandable tubulamnerriber to a preexisting 
structure, comprising: 

means for pladng the expandable tubular nnember and an expansion cone 
15 . Into the preexisting structure; 

means for pladng a quaiUty of a fluidic material onto the ^^(pandable tubular 
member to anchor the expandat)ie tubular member to the preexisting structure; and 
means for axiaHy displadng the expansion cone. 

20 234. The system of daim 233, wherein the ifiuldic material comprism a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a ^x plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 structure, comprising: 

means for positioning the e)q9andable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
staidure by injecting a quantity of a hardenable fbidic material into the preexisting 
30 structure; 

means for at least partially curir^ the hardenable fluidic sealing material; and 
means for axlally displadng the expansion cone. 

237. A system for coupling an e)qpandable tubular member to a preexisting 
35 structure, comprising: 
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means for placing the expandable tubUlar member and an expansion cone 
within the preexisting stmcture; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting . 
stmcture, comprising: 

means tor placing the expandable tubular member and an expansion cone 
within the preexisting sfructure; 
10 means for Injecting a quantity of a first fluidic nr^aterfal having a first density 

into the region of the preexisting structure outside of the e)9andabie tubular 
member, and 

means for injecting a quantity of a second fluidic material having a second 
density into a por^n of the expandable tubular member below the expansion cone; 
15 wherein the second density is greater than the first density. ^ 

239. A system for coupling an expandable tubular niember to a preexisting 
structure, comprising: 

means for placing the exparidable tubular member and an expansion cone 
20 into the preexisting ^dure; 

means for anchoring the expandable tubular niember to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing ari interior portion of the expanda^ 
25 tielow the expansion corie. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for pladng the expandable tubular member and an expansion cone 
30 Into the preexisting structure; and 

means for applying an axial force to the expandable tubular member. 

241 . A system for coupling a tubular member to a preexisting structure, 
comprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for axially displacing the expansion oone; 

means for remo^ng the expansion oorie; and 

means for applying direct radial pressure to the tubular member. 

242. The system of daim 241, wherein the means for axiaiiydispiadng the 
expansion cone includes: 

means for pressurizing at least a portion of the Interior of the tubular 
member. 

243. The system of daim 241 , wherein the means for axially displadng the 
expansion oone indudQs: 

means for injecting a fluidic material into the tubular membe^r. 

244. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for applying a tensile force to the Expansion ooni^. 

245. The system of claim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for displadng the expansion cone into the tubular member. 

246. The system of daim 241 , wherein the means for axially displadng the 
expansion oone indudes: 

means for displacing the expansion cone out of the tubular member. 

247.. The system of claim 241 , wherein the means for axially displadng the 
expanston oone rBdially expands the tubular member by about 10% to 20%. 

248. The system of daim 241 , wherein the means for applying dired radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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249. The system of daim 241 , wherein the means for applying direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 

250. The system of daim 241 , wherein the preexisting structure indudes a 
wellbore casing. 

251 . The system of daim 241 , wherein the preexisting structure indudes a 
pipeline. 

252. The system of daini 241, wherein the preexisting structure indudes a 
structural support 



